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HEARING TO REVIEW THE POTENTIAL 
ECONOMIC IMPACTS OF CLIMATE CHANGE 
ON THE FARM SECTOR 


WEDNESDAY, DECEMBER 2, 2009 

House of Representatives, 

Subcommittee on Conservation, Credit, Energy, and 

Research, 

Committee on Agriculture, 

Washington, D.C. 

The Subcommittee met, pursuant to call, at 10:00 a.m., in Room 
1300 of the Longworth House Office Building, Hon. Tim Holden 
[Chairman of the Subcommittee] presiding. 

Members present: Representatives Holden, Herseth Sandlin, 
Dahlkemper, Markey, Schauer, Kissell, Boccieri, Costa, Ellsworth, 
Walz, Kratovil, Murphy, Goodlatte, Moran, Rogers, Schmidt, 
Smith, Latta, Luetkemeyer, Thompson, Cassidy, and Minnick. 

Staff present: Christy Birdsong, Nona Darrell, Tony Jackson, 
Craig dagger, Tyler Jameson, John Konya, Scott Kuschmider, 
James Ryder, Anne Simmons, April Slayton, Debbie Smith, Re- 
bekah Solem, Patricia Barr, Tamara Hinton, Josh Maxwell, Mary 
Nowak, Ben Veghte, and Sangina Wright. 

OPENING STATEMENT OF HON. TIM HOLDEN, A 
REPRESENTATIVE IN CONGRESS FROM PENNSYLVANIA 

The Chairman. This hearing of the Subcommittee on Conserva- 
tion, Credit, Energy, and Research to review the potential economic 
impacts of climate change on the farm sector will come to order. 
I would like to welcome our witnesses and guests to today’s hear- 
ing, the first of two hearings on the topic of climate change as it 
pertains to agriculture. Today, our witnesses will provide testimony 
on the impacts of climate change on the farm sector, and tomor- 
row’s panel will discuss the cost and benefits of agriculture offsets. 
The intent of these hearings is not to cover all issues related to cli- 
mate change, but to cut through the talking points and rhetoric 
used to distort the conversation to suit special interests. 

Over the next 2 days we will hear testimony from researchers 
with different areas of expertise, backgrounds, and perspectives to 
find out what climate change and legislation related to climate 
change really means for agriculture. I hope they can provide a com- 
plete and realistic analysis of the two biggest areas of concerns, im- 
pacts and offsets. The Committee on Agriculture took a first step 
in March of this year by issuing a climate change questionnaire 
that was sent to over 400 agriculture-related organizations to so- 

( 1 ) 
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licit input on greenhouse gas emissions. Their responses and other 
related issues were further discussed at a hearing in June during 
the debate of the American Clean Energy and Security Act. 

It became clear after these efforts that there is much interest 
from the agriculture community, and from Members of this Com- 
mittee, in the way agriculture fits into the climate change debate. 
Regardless of what side of the debate we are on everyone can agree 
there is much more work to be done in this area. More information 
is needed to determine what we can be doing better. The 2007 Su- 
preme Court decision has left us all in a state of confusion. We do 
not yet know the implications of what kind of domino effect this de- 
cision will have on all industries. We do know that EPA will likely 
take actions to regulate greenhouse gases under the Clean Air Act. 

No matter what your position is on climate change, I don’t be- 
lieve having EPA regulating emissions on farms is the way any of 
us want to proceed. The successful efforts of Chairman Peterson 
during the debate of the climate change bill to prevent EPA regula- 
tion of greenhouse gases under the Clean Air Act ensures that 
there should be no cow tax or EPA regulations of agriculture. The 
bill passed by the House, however, is a long way from the Presi- 
dent’s desk. There is still a lot of work to do and more information 
to be gathered. These hearings may produce more questions than 
answers, but they will allow us all the opportunity to hear from the 
distinguished panelists who have the knowledge and expertise on 
these issues, the researchers, economists, educators and analysts. 

I look forward to their testimony and the opportunity to listen, 
learn, and question those who have been doing the actual work on 
agriculture and climate change. 

[The prepared statement of Mr. Holden follows:] 

Prepared Statement of Hon. Tim Holden, a Representative in Congress from 

Pennsylvania 

I would like to welcome our witnesses and guests to today’s hearing, the first of 
two hearings on the topic of climate change as it pertains to agriculture. Today, our 
witnesses will provide testimony on the impacts of climate change on the farm sec- 
tor, and tomorrow’s panel will discuss the costs and benefits of agriculture offsets. 

The intent of these hearings is not to cover all issues related to climate change, 
but to cut through the talking points and rhetoric used to distort the conversation 
to suit special interests. Over the next 2 days, we will hear testimony from research- 
ers with different areas of expertise, backgrounds and perspectives, to find out what 
climate change and legislation related to climate change really means for agri- 
culture. I hope they can provide a complete and realistic analysis of the two biggest 
areas of concern: impacts and offsets. 

The Committee on Agriculture took a first step in March of this year by issuing 
a climate change questionnaire that was sent to over 400 agriculture-related organi- 
zations to solicit input on greenhouse gas emissions. Their responses and other re- 
lated issues were further discussed at a hearing in June during debate of the Amer- 
ican Clean Energy and Security Act. 

It became clear after these efforts that there is much interest from the agriculture 
community, and from Members of this Committee, in the way agriculture fits into 
the climate change debate. Regardless of which side of the debate we are on, every- 
one can agree there is much more work to be done in this area. More information 
is needed to determine what we can be doing better. 

The 2007 Supreme Court decision has left us all in a state of confusion. We do 
not yet know the implications or what kind of domino effect this decision will have 
on all industries. We DO know that EPA will likely take actions to regulate green- 
house gases under the Clean Air Act. No matter what your position is on climate 
change, I don’t believe having EPA regulating emissions on farms is the way any 
of us want to proceed. 
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The successful efforts of Chairman Peterson during dehate of the climate change 
bill to prevent EPA regulation of greenhouse gases under the Clean Air Act ensure 
that there should be no cow tax or EPA regulation of agriculture. The bill passed 
by the House, however, is a long way from the President’s desk. There is still a lot 
of work to do and more information to be gathered. 

These hearings may produce more questions than answers, but they will allow us 
all the opportunity to hear from distinguished panelists who have the knowledge 
and expertise on these issues — the researchers, economists, educators and analysts. 
I look forward to their testimony and the opportunity to listen, learn and question 
those who have been doing the actual work on agriculture and climate change. 

The Chairman. I now recognize the Ranking Member of the Sub- 
committee, the gentleman from Virginia, Mr. Goodlatte. 

OPENING STATEMENT OF HON. BOB GOODLATTE, A 
REPRESENTATIVE IN CONGRESS FROM VIRGINIA 

Mr. Goodlatte. Thank you, Mr. Chairman. I want to thank you 
for holding today’s hearing to review the potential economic im- 
pacts of climate change on the agriculture sector. The House has 
passed H.R. 2454, but by a very close margin, with the over- 
whelming majority on my side of the Committee, including myself, 
voting no. And many questions still remain on the impact that cap- 
and-trade will have on our economy, and this Committee should 
continue to intensely review how these proposals will affect farmers 
and ranchers, as well as consumers of agricultural products. The 
Senate is considering similar legislation to the American Clean En- 
ergy and Security Act or ACES, as its authors like to call it. 

I have another name for this legislation, the Agriculture Can’t 
Exist Standards. There are many studies that model the effects of 
cap-and-trade on our economy. I am very interested to hear from 
our witnesses today who will discuss their cap-and-trade analyses 
for the agriculture industry. Although each model uses different as- 
sumptions and has different end results, the conclusions of these 
studies remain the same. Cap-and-trade legislation has the poten- 
tial to devastate the agriculture community with higher energy 
prices and lower farm income. As these higher energy prices ripple 
throughout the economy, producers will pay more for fertilizer, pes- 
ticides, seed, equipment, machinery, steel, and other supplies need- 
ed for their agriculture operations. 

This is expected to increase operating costs, anywhere from 10- 
32 percent. Studies show a decrease in farm income from $5 billion 
to $50 billion per year. According to ERS, net farm income will be 
down $30 billion in 2009. Additionally, grain and meat processing 
and food production facilities will be hit with the same costs as pro- 
ducers. Rural America cannot afford the economic stifling effects of 
a cap-and-trade policy. Proponents of cap-and-trade may point to 
the agriculture offsets provision that is supposed to create potential 
for farm revenue, but this provision picks winners and losers by ig- 
noring certain commodities and regions and by excluding early ac- 
tors of conservation practices. 

In essence, not every farmer and rancher will be able or even eli- 
gible to participate. Although we are still anxiously waiting to see 
USDA’s regional analysis for the potential of agricultural offsets, 
the EPA analysis of offsets shows that farmers best and only 
chance to participate in an offset program would come from taking 
land out of production to plant trees. Congress is creating another 
government mandate that will result in an artificial competition 
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between food, feed, fuel, and now carbon. This will undoubtedly 
change cropping patterns, which will reduce our domestic supply of 
agricultural products and ultimately increase commodity prices. 

This policy will reduce exports and move our agriculture produc- 
tion overseas forcing other countries to clear land for agriculture 
production to meet their food, feed, and fiber needs. Mr. Chairman, 
you are absolutely correct when you refer to the problem we are 
confronting with the Environmental Protection Agency, and the 
possibility, in fact, right now the likelihood that they will take ac- 
tion absent Congressional action in this area. However, there is a 
simple solution that the Members of this Committee should take 
the lead on in pushing since Members on both sides of the aisle in 
large numbers opposed the cap-and-trade legislation, and that 
would be to simply push for legislation that restrains the authority 
of the EPA to take the action that they are threatening to take. 
That to me would be the simplest way to set the standards for the 
Congress in how we will proceed from here. 

If were to do that, the Congress would be retaking control of this 
important policy area from the Environmental Protection Agency, 
an agency that is acting based upon a Court decision that was ren- 
dered; notwithstanding the fact that when the Clean Air Act stand- 
ards were set that they are operating on had no one in the Con- 
gress, or for that matter in the EPA thinking that back in the 
1970s that that would be an appropriate thing to do to regulate 
carbon dioxide emissions. What this all means for the American 
consumer is higher food costs or worse, a dependency on foreign na- 
tions for our food supply. 

Mr. Chairman, I again thank you for holding the hearings this 
week. The impact that cap-and-trade will have on the ag sector and 
our economy and our very lives is extensive. We should make sure 
that we fully vet its impact, particularly at a time when our econ- 
omy is struggling and unemployment is at 10.2 percent. It is no 
time to further cripple our economy with the burdens of a cap-and- 
tax policy. I hope that we can continue these discussions at the full 
Committee so that all our Members have the opportunity to review 
cap-and-trade policy and the effects it will have on their constitu- 
ents. 

[The prepared statement of Mr. Goodlatte follows:] 

Prepared Statement of Hon. Bob Goodlatte, a Representative in Congress 

FROM Virginia 

Mr. Chairman, thank you for holding today’s hearing to review the potential eco- 
nomic impacts of climate change on the agriculture sector. 

The House has passed H.R. 2454, but many questions still remain on the impact 
that cap-and-trade will have on our economy. And, this Committee should continue 
to intensely review how these proposals will affect farmers and ranchers, as well 
as consumers of agricultural products. The Senate is considering similar legislation 
to the American Clean Energy and Security Act or ACES as its authors like to call 
it. I have another name for this legislation: the Agriculture Can’t Exist Standards. 

There are many studies that model the effects of cap-and-trade on our economy. 
I am very interested to hear from our witnesses today who will discuss their cap- 
and-trade analyses for the agriculture industry. Although each model uses different 
assumptions and has different end results, the conclusions of these studies remain 
the same: cap-and-trade legislation has the potential to devastate the agriculture 
community with higher energy prices and lower farm income. 

As these higher energy prices ripple throughout the economy, producers will pay 
more for fertilizer, pesticides, seed, equipment, machinery, steel, and other supplies 
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needed for their agriculture operations. This is expected to increase operating costs 
anywhere from 10-32 percent. Studies show a decrease in farm income from $5 bil- 
lion to $50 billion per year. According to ERS, net farm income will be down $30 
billion in 2009. Additionally, grain and meat processing and food production facili- 
ties will be hit with the same costs as producers. Rural America cannot afford the 
economic-stifling effects of a cap-and-trade policy. 

Proponents of cap-and-trade may point to the agriculture offsets provision that is 
supposed to create potential for farm revenue. But this provision picks winners and 
losers by ignoring certain commodities and regions, and by excluding early actors 
of conservation practices. In essence, not every farmer and rancher will be able or 
even eligible to participate. 

Although we are still anxiously waiting to see USDA’s regional analysis for the 
potential of agriculture offsets, the EPA analysis of offsets shows that farmers’ best 
and almost only chance to participate in an offset program would come from taking 
land out of production to plant trees. Congress is creating another government man- 
date that will result in an artificial competition between food, feed, fuel, and now 
carbon. This will undoubtedly change cropping patterns, which will reduce our do- 
mestic supply of agricultural products and ultimately increase commodity prices. 
This policy will reduce exports and move our agriculture production overseas forcing 
other countries to clear land for agriculture production to meet their food, feed, and 
fiber needs. 

What this all means for the American consumer is higher food costs or worse a 
dependency on foreign nations for our food supply. 

Mr. Chairman, I again thank you for holding the hearings this week. The impact 
that cap-and-trade will have on the ag sector, and our economy, and our very lives 
is extensive. We should make sure that we fully vet its impact. Particularly, at a 
time when our economy is struggling and unemployment is at 10.2%. It is no time 
to further cripple our economy with the burdens of a cap-and-tax policy. 

I hope that we can continue these discussions at the full Committee so all our 
Members have the opportunity to review cap-and-trade policy and the effects it will 
have on their constituents. 

The Chairman. The chair thanks the gentleman, and asks all 
other Members of the Subcommittee to sub^mit their statements for 
the record. 

[The prepared statements of Messers. Peterson, Walz, Smith, and 
Latta follow:] 

Prepared Statement of Hon. Collin C. Peterson, a Representative in 
Congress from Minnesota 

Thank you. Chairman Holden, for holding the hearings today and tomorrow to 
look more closely at the impact of climate change and climate change legislation on 
the farm sector. 

I am going to keep my remarks brief so that we can get to the substance of today’s 
hearing. In fact, the very reason for today’s hearing is to cut through all the rhetoric 
and talking points and focus on the reality of how agriculture is involved in climate 
change and proposals to regulate greenhouse gas emissions. 

When it became clear that Congress was going to act on climate change legislation 
and that EPA was prepared to act if Congress did not, we realized that the Agri- 
culture Committee needed to be engaged in this process or else we would be left 
with much of the burden and none of the potential benefits of climate change legis- 
lation. The bottom line for me was that we needed to be sure that EPA would not 
be coming onto farms to regulate greenhouse gas emissions. I don’t want to turn 
around in a year or 2 and find that we’re fighting an uphill battle against EPA on 
whatever regulatory scheme they come up with to hold agriculture responsible for 
greenhouse gas emissions. 

H.R. 2454 is far from perfect, and more protections for the agriculture and for- 
estry sectors are needed before I will vote for final passage of the conference report. 
But, everyone agreed that the changes we made for agriculture in the House-passed 
bill were necessary and good. 

Moving forward, we are here today to listen and learn about the economic anal- 
ysis that has been done on climate change and agriculture, which will help us un- 
derstand what the potential impacts might be, whether we act or fail to act on cli- 
mate change legislation. I look forward to learning more from our witnesses and the 
discussion we will have here today. 
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Prepared Statement of Hon. Timothy J. Walz, a Representative in Congress 

FROM Minnesota 

Chairman Holden, Ranking Member Goodlatte, thank you for holding this hearing 
to look at the objective research surrounding the effects of climate change and cli- 
mate change legislation on the agriculture sector. I further appreciate that this 
hearing is coupled with the hearing tomorrow to look at agriculture offset programs, 
for we must look at how these issues are coupled together. 

Climate change is a real and serious problem, and we’re simply hurting ourselves 
every day we don’t act to change the way we emit greenhouse gas. We have an obli- 
gation to fix this problem, to set an example for the world, to strengthen our eco- 
nomic security and energy independence. However, we must do it wisely, it must 
make sense, and it must not do more harm than good. 

I firmly believe our agriculture producers can and want to be a part of the solu- 
tion. I understand much of the testimony today will focus on how H.R. 2454, the 
American Clean Energy and Security Act, will increase energy prices for farmers. 
However, I believe we must also focus on the cost of inaction. 

Do the costs associated with H.R. 2454 outweigh the costs of inaction? The Insti- 
tute for Policy Integrity at New York University’s School of Law has done an anal- 
ysis showing the benefits of H.R. 2454 will exceed costs by 9:1. Of course, this is 
looking at climate change across all sectors. What I want to know is if the agri- 
culture economists here today have done similar studies looking at the cost of inac- 
tion on the agriculture sector and how those costs compare to the cost of H.R. 2454. 

I look forward to the testimony today. 


Prepared Statement of Hon. Adrian Smith, a Representative in Congress 

FROM Nebraska 

Thank you, Mr. Chairman. I appreciate the Subcommittee holding this hearing to 
review the economic impact of climate change policy on the farming sector. 

Recent efforts to reduce greenhouse gas (GHG) emissions by implementing a “cap- 
and-trade” system add up to a national energy tax at a time when both producers 
and consumers are struggling. While I support investment in clean, renewable en- 
ergy, the infrastructure needed to employ this approach is not realistic. The farming 
sector is one of the most energy-intensive industries, both directly and indirectly. 
The Third District of Nebraska is one of the leading agricultural districts in the 
country, home to more than 30,000 farmers and ranchers who would suffer from 
even a slight increase in operating cost. 

Assumptions about cap-and-trade’s potential impact are being made on all sides 
of this debate. Forecasting cropland changes, weather patterns, and energy and 
commodity prices, while useful, is not exact. But one thing is certain: forcing a cap- 
and-trade mandate will create greater challenges for our rural economy. As a Mem- 
ber of this Subcommittee, I would like to see more thoughtful deliberation on such 
far-reaching policy, which is why I voted against the American Clean Energy and 
Security Act when it came before the House in June of this year, and more recently 
joined a number of my colleagues in sending a letter to the Chairmen and Ranking 
Members of the House Energy and Commerce, Agriculture, and Small Business 
Committees requesting a joint hearing to examine climate change legislation and its 
effects on manufacturing, agriculture, and small business in the Midwest. 

Over the past decade, improved agricultural practices such as no-till cropping, tar- 
geted chemical applications through global positioning satellite technology, and 
methane digesters have reduced emissions from the agricultural sector. Strategies 
which involve a voluntary offset program could allow for farmers and ranchers to 
reduce emissions and recover a portion of their increased input costs. Federal policy 
should reward — not punish — our producers who are responsible stewards of the 
land. 

Again, thank you, Mr. Chairman. I appreciate the opportunity to hear the testi- 
mony of these experts and look forward to moving ahead in a bipartisan, productive 
manner. 


Prepared Statement of Hon. Robert E. Latta, a Representative in Congress 

FROM Ohio 

Good Morning. Chairman Holden and Ranking Member Goodlatte. 

Thank you for having this hearing today to examine Climate Change legislation 
and its economic impacts on the farm sector. H.R. 2454, the misleading titled 
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“American Clean Energy and Security Act of 2009,” otherwise known as cap-and- 
tax was the vehicle used in the House of Representatives early this July. While nar- 
rowly passing the House by 219-212 margin, there was strong bipartisan opposition 
to this bill, which will be detrimental to our economy. 

I represent Ohio’s Fifth Congressional District, the largest agricultural and larg- 
est manufacturing district in Ohio. Recently, I sent a letter to the Chairmen and 
Ranking Members of the House Agriculture, Energy and Commerce, and Small 
Business Committees, as well as Democratic Leadership asking them to hold a joint 
hearing on the impact which climate change legislation will have on the agriculture, 
manufacturing, and small business sectors. The Midwest is dependent on agri- 
culture, manufacturing and small businesses, and I hear daily from my constituents 
regarding this issue and what negative effect it will have upon them. I was joined 
on the letter by Republican Leader John Boehner and Republican Conference Chair- 
man Mike Pence, both also from the Midwest, along with 29 other Members of Con- 
gress. 

Unfortunately, only 0.8 percent of Ohioans are actively employed in the agri- 
culture sector. The farmers in my district are not solely farmers; they are producers 
who farm full time and many of whom also have full time jobs in industries such 
as manufacturing. Ohio boasts over 618,000 manufacturing jobs according to most 
recent Bureau of Labor Statistics data. These are people who work in energy inten- 
sive industries that will be hit the hardest if this proposed climate change legisla- 
tion is signed into law, or if the proposed Federal regulations are made final. These 
current pieces of legislation and proposed Environmental Protection Agency regula- 
tions will not only kill jobs in the United States, but will destroy the agriculture, 
manufacturing and small business jobs in my Congressional District and throughout 
the country. These are the same small businesses that make roughly 70-80 percent 
of all new jobs in the United States each year. 

My district’s main crops are corn, soybeans, and wheat. All of these crops have 
a significant operating cost for fuel, seed, electricity, fertilizers, and chemicals, all 
of which will increase heavily under current climate change legislation in the House 
and Senate. Operating costs amount to 71 percent for corn, 50 percent for soybeans, 
and 72 percent for wheat. Farmers in my district will not be able to sustain their 
farms and support their families with these increased costs. 

According to the Heritage Foundatiom farm income is expected to drop $8 billion 
in 2012, $26 billion in 2024 and over $50 billion in 2035 if H.R. 2454 is enacted 
or similar legislation. This represents decreases of 28, 60, and 94 percent, respec- 
tively. In addition, I have farmers in my district that strongly believe in domestic 
energy production to reduce our costs at the pump and our dependency on foreign 
oil, all the while helping to bring back American jobs. With gasoline and diesel 
prices continuing to rise, the only thing this legislation will reduce is the size of in- 
dividuals’ pocketbooks, especially with gasoline and diesel costs projected to be at 
least 58 percent higher under current climate change legislation. Under the current 
climate change legislation being proposed, economic impacts are severe, with job 
loss predicted at an astounding 1.1 million with peak unemployment projected at 
2.5 million. This legislation will have an even more devastating effect by 2035, as 
by that time this legislation is projected to have reduced our gross domestic product 
by $9.6 trillion. This legislation will result in higher energy costs for consumers, 
particularly in areas such as mine, where coal is the primary energy source. 

Over 86 percent of Ohio’s electricity is generated by coal. The costs incurred from 
this legislation on electricity generators will be passed along to the consumers. Not 
only will farmers in my district, and throughout the country, be burdened with not 
being able to afford to operate their farms, this legislation will raise their electric 
rates, gasoline rates and place an even larger burden on their family. A family of 
four could incur costs anywhere from $1,500 to $4,300 per year. In these tough eco- 
nomic times, this is an unbearable cost on the teixpayer. 

The Fifth District’s rural community relies on eleven different electric coopera- 
tives to supply electricity throughout the district. Rural utility companies such as 
the ones in Ohio are more dependent on coal for electricity generation than utilities 
in urban areas. According to data from the National Rural Electric Cooperative As- 
sociation, eighty percent of electricity production by a rural electric co-op is gen- 
erated by coal compared to fifty percent nationally. 

In 2006, China surpassed the United States as the world’s largest carbon dioxide 
emitter. According to date from the Global Carbon Project, from 2000 through 2007, 
global total greenhouse gas emissions increased by 26 percent. During that same pe- 
riod, China’s carbon dioxide emissions increased 98 percent, India’s increased 36 
percent, while the United States’ carbon dioxide emissions only increased by three 
percent. If the United States were to completely cease using fossil fuels, the increase 
from the rest of the world will replace United States’ emissions in less than 8 years. 
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We have an Administration that has stated they do not want to burden tax in- 
creases on anyone making under $200,000 per year. However, Americans who make 
under this amount still use electricity and gas, they still go the service station to 
fill their gasoline tanks, and they purchase things that have to be manufactured, 
processed and transported. With each of these respective items, cap-and-trade will 
drive up prices. 

A 2008 study by Doane Advisory Services, who is testifying today, has calculated 
the per-acre production cost increases under current climate change legislation. 
With my district’s main crops being corn, soybeans, and wheat, we would see an in- 
crease in production costs of each by 27 percent, 15 percent and 27 percent, respec- 
tively. These are direct prices only, and do not take into account the high costs of 
transportation, manufacturing, and processing of these crops. 

Just as burdensome as proposed climate change legislation will be, the 2009 
United Nations’ Conference on Climate Change in Copenhagen is projected to 
produce an agreement similar to the one passed in 1997 in Kyoto. Just like Kyoto, 
Copenhagen will be an agreement that will be detrimental to the U.S. economy and 
its energy intensive industries. This agreement will be a legally binding, comprehen- 
sive threat to America, especially detrimental to the Midwest. 

Copenhagen will be a multi-nation agreement with 192 countries participating in 
this process, which makes the United States and its efforts to control its outcome 
very difficult to agree on the final terms. America will be expected to show leader- 
ship at Copenhagen and succumb to the European Union and the group of 77 devel- 
oping countries to agree to a legally-binding document. The U.S. will be required 
to reduce their greenhouse gas emissions significantly even though countries such 
as China and India will not be forced to comply. The U.S. has had little if no in- 
crease in greenhouse gas emissions since 1997, yet we will be expected to further 
reduce ours to make up for other countries non-participation. This will do nothing 
but further decrease jobs, reduce our GDP, drive up the costs of energy, and in- 
crease our national debt. This agreement will force our teixpayers’ hard-earned dol- 
lars to go to developing nations to develop their clean energy programs. The U.S. 
will be forced to redesign their energy policy, as well as help fund other countries’ 
energy policies including sending billions of dollars every year to China. 

As if U.S. Government regulation is not enough, U.S. companies and small busi- 
nesses would be forced into investigations and decisions to be cast down upon them 
by foreign entities and governments. Just like cap-and-trade legislation, the Copen- 
hagen Agreement will be a pure transfer of wealth not from the heart of the Mid- 
west to the East and West Coasts, but from the entire United States to the rest 
of the world. The Energy Information Administration in the Department of Energy 
released a study which projected costs of U.S. compliance between $100 and $397 
billion annually. Between legislation, regulations, and a potential treaty, American 
farmers, manufacturers and small businesses are facing severe consequences. 

It is time for Congress to take a strong look at climate change legislation and the 
effects it will have on our economy, especially how hard it will affect the midwestern 
states that rely heavily on agriculture, manufacturing, and small businesses. I am 
still requesting that a joint hearing be held between the House Committees on Agri- 
culture, Energy and Commerce, and Small Business. I do not want to see the Mid- 
west be unfairly penalized, and we must ensure that our hard-working Americans 
have job security in farming and manufacturing. We need to keep American farmers 
feeding the world, our manufacturers in operation to keep our citizens employed by 
making American-made products, and our small businesses given incentives to cre- 
ate jobs and expand operations to new markets. I look forward to working with my 
colleagues on both sides of the aisle on this critically important matter. 

The Chairman. And we would like to welcome our first witness, 
Dr. Joseph Glauber, Chief Economist, United States Department of 
Agriculture, Dr. Glauber, you may begin. 

STATEMENT OF JOSEPH GLAUBER, Ph.D., CHIEF ECONOMIST, 
U.S. DEPARTMENT OF AGRICULTURE, WASHINGTON, D.C. 

Dr. Glauber. Mr. Chairman, Congressman Goodlatte, and Mem- 
bers of the Subcommittee, thank you for the opportunity to review 
the potential economic impacts of proposed climate change legisla- 
tion to the farm sector. Specifically, my comments today focus on 
how changes in energy prices under a cap-and-trade system for 
greenhouse gas emissions would likely affect farmers and ranchers. 
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The economic impacts of climate change on the farm sector are 
broad, complex, and will evolve slowly over the next decades. Im- 
pacts will be influenced by the timing and the extent of climate 
change; the efficacy of actions to mitigate emissions and adopt 
changes, and the forms of actions taken within the United States 
and in other countries; and the extent to which mitigation within 
the farm sector can be compensated through greenhouse gas offsets 
or other mechanisms. 

Our preliminary analysis of H.R. 2454, published last July, fo- 
cused on the economic impacts of changes in energy prices associ- 
ated with the cap imposed on domestic emissions. We have refined 
and expanded that analysis and my written testimony summarizes 
preliminary findings focusing on the effects of higher energy prices. 
Agricultural producers are not affected uniformly by the rise in en- 
ergy prices and not all agricultural producers have the same oppor- 
tunities to provide offsets. How changes in energy prices and the 
ability to provide offsets affect different parts of the agricultural 
sector relate to the relative and absolute magnitude of the changes 
in production costs and ability to change farming practices. 

Energy-related inputs and the ability to generate and provide off- 
sets have a different importance across the sector and impacts re- 
flect those different roles, both by commodity and region of the 
country. Energy consumption in the agricultural sector can either 
be direct, such as gasoline, diesel, petroleum, natural gas, elec- 
tricity, and energy used for operating irrigation equipment; or indi- 
rect such as the energy used to produce fertilizer. Over 2005 to 
2009, using data collected by the Economic Research Service, shows 
that expenses from direct energy use averaged about 6.7 percent of 
total production expenses in this sector, while fertilizer expenses 
represented another 6.5 percent. With the more recent increase in 
energy costs, the combined share of these inputs reached nearly 15 
percent in 2008. 

In general, energy costs as a percent of total operating costs are 
highest for wheat and feed grains with energy input shares of some 
50 to 60 percent of total operating cost. On a per-acre basis energy 
costs are generally highest for rice, corn, and cotton. Direct energy 
costs make up a small share of total operating costs on livestock 
operations comprising less than ten percent of total operating cost 
for dairy, hog, and cow-calf operations. However, these operations 
also experience energy costs indirectly through higher feed costs. 
Feed costs average from less than 11 percent of a cow-calf total op- 
erating cost to almost 77 percent for dairy. 

Agriculture and forestry are not covered sectors under the cap- 
and-trade system of H.R. 2454. Therefore, producers in these sec- 
tors are not required to hold allowances for greenhouse gas emis- 
sions. Nonetheless, U.S. agriculture would be affected in a variety 
of ways. Energy providers’ compliance with greenhouse gas emis- 
sion reduction legislation will likely increase energy costs. Higher 
prices for fossil fuels and inputs would increase agricultural pro- 
duction costs, particularly for more energy intensive crops. This 
would in turn affect planting and production, which would affect 
the livestock sector through higher feed costs. Higher energy prices 
could also result in increased biofuel production. 
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Using energy price scenarios estimated by the Environmental 
Protection Agency and the Energy Information Administration, we 
found that farm level price and income effects due to higher pro- 
duction costs will be relatively small, particularly over the short 
run, that is, over the next — from 2012 to 2025, when fertilizer pro- 
ducers will be eligible for significant rebates under the so-called en- 
ergy intensive export or the trade-affected industries. In the longer 
term, the energy price effects grow larger and the impact on pro- 
duction costs are roughly proportional in magnitude. This assumes 
no change in technology or production practices which could miti- 
gate some of the impact. 

Though the effects are not incorporated into the main findings of 
this testimony, H.R. 2454 would also provide opportunities for 
farmers and ranchers to receive payments for carbon offsets. Rev- 
enue from offsets for changes in tillage practices, reductions in 
methane and nitrous oxide emissions in tree plantings, for exam- 
ple, could mitigate the effects of higher energy prices for many pro- 
ducers. Last, H.R. 2454 could have significant land effects. Though 
this analysis does not include bioenergy production effects or 
changes in land use due to added fuel production, or carbon seques- 
tration through afforestation, both could further affect output 
prices and farm income. 

I will deal with this tomorrow in more depth — our analysis does 
include this, and I will presenting this in tomorrow’s testimony. 
Again, thank you, Mr. Chairman, for holding these hearings on cli- 
mate change. I think it is important to spend the time to under- 
stand the effects on agriculture, and I hope my testimony today 
and tomorrow is useful in that regard. I am certainly happy to an- 
swer any questions. 

[The prepared statement of Dr. Glauber follows:] 

Prepared Statement of Joseph Glauber, Ph.D., Chief Economist, U.S. 

Department of Agriculture, Washington, D.C. 

Mr. Chairman, Members of the Subcommittee, thank you for the opportunity to 
review the potential economic impacts of proposed climate change legislation to the 
farm sector. Specifically, my comments today focus on how changes in energy prices 
under a cap-and-trade system for greenhouse gas (GHG) emissions would likely af- 
fect farmers and ranchers based on analyses of the American Clean Energy and Se- 
curity Act of 2009 (H.R. 2454), which included a cap-and-trade system for GHG 
emissions. The economic impacts of climate change on the farm sector are hroad, 
complex and will evolve slowly over the next decades. Impacts will be influenced by 
the timing and extent of climate change, the efficacy of actions to mitigate emissions 
and adapt to changes, the form of the actions taken within the United States and 
in other countries, and the extent to which mitigation within the farm sector can 
be compensated through GHG offsets or other mechanisms. 

We have not been able to quantify all of these factors and their influence on the 
farm economy. Our preliminary analysis of H.R. 2454, published in July,'^ focused 
on the economic impacts of changes in energy prices associated with the cap im- 
posed on domestic emissions. 

We have refined and expanded that analysis and my comments today will summa- 
rize preliminary findings focusing on the effects of higher energy prices. The find- 
ings suggest that under the energy price scenario estimated by the Environmental 
Protection Agency, price and income effects due to higher production costs will be 
relatively small, particularly over the short run (2012-2025) when fertilizer pro- 
ducers will be eligible for significant rebates. Separate testimony will address the 


1 U.S. Department of Agriculture, Office of the Chief Economist and Economic Research Serv- 
ice. “A Preliminary Analysis of the Effects of H.R. 2454 on U.S. Agriculture” July 22, 2009. 
Available at http:! / www.usda.gov / oce / newsroom / archives / releases / 2009fLles / HIi2454.pdf 
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role of GHG offset markets and their effects on farm income, the analysis of which 
suggest that the cap-and-trade as a whole likely will have a positive effect on net 
farm income. 

Agriculture and forestry are not covered sectors under the cap-and-trade system 
of H.R. 2454. Therefore producers in these sectors are not required to hold allow- 
ances for GHG emissions. Nonetheless, U.S. agriculture would be affected in a vari- 
ety of ways. Energy providers’ compliance with GHG emissions reductions legisla- 
tion will likely increase energy costs. Higher prices for fossil fuels and inputs would 
increase amcultural production costs, particularly for more ener^-intensive crops. 
This would, in turn, affect plantings and production, which would affect the live- 
stock sector through higher feed costs. Higher energy prices could also result in in- 
creased biofuel production. It is worth noting that fertilizer prices will likely show 
little effect until 2025 because of the H.R. 2454’s provision to help energy-intensive, 
trade exposed industries mitigate the burden that the emissions caps would impose. 

Though the effects are not incorporated into the main findings of this testimony, 
H.R. 2454 would also provide opportunities for farmers and ranchers to receive pay- 
ments for carbon offsets. Revenue from offsets for changes in tillage practices, reduc- 
tions in methane and nitrous oxide emissions, and tree plantings, for example, could 
mitigate the effects of higher ener^ prices for many producers. 

Last, H.R. 2454 could have significant land use effects. Though this analysis does 
not include bioenergy production effects or changes in land use due to added biofuel 
production or carbon sequestration through afforestation, both could further affect 
output prices and farm income. 

Energy Use by U.S. Agriculture 

Agriculture is an energy intensive sector with row crop production particularly af- 
fected by energy price increases. Direct energy consumption in the agricultural sec- 
tor includes use of gasoline, diesel fuel, liquid petroleum, natural gas and electricity. 
Indirect use involves agricultural inputs such as nitrogen and other fertilizers which 
have a significant energy component associated with their production. Over 2005- 
2008, ERS data show that expenses from direct energy use averaged about 6.7 per- 
cent of total production expenses in the sector, while fertilizer expenses represented 
another 6.6 percent. With the more recent increases in energy costs, the combined 
share of these inputs reached nearly 15 percent in 2008. 

In general, energy costs as a percent of total operating costs are highest for wheat 
and feed grains. Based on cost of production data for 2007 and 2008, wheat, sor- 
ghum, corn, barley and oats have energy input shares between 55 and 60 percent 
(table 1). Cotton and soybeans are among the least energy intensive crops, with total 
energy costs representing only about 30 percent of total production costs. 

A somewhat different distribution of energy costs by commodity results if looked 
at in terms of per-acre costs for energy-related inputs rather than shares of oper- 
ating costs. Rice, corn, and cotton have the highest per-acre expenses for these in- 
puts. Again, energy-related costs for soybean production are low among these crops. 

There is also variation in the regional distribution of energy-input costs. Figure 
1 illustrates this for wheat and soybeans, two sectors at the opposite end of the en- 
ergy-input share spectrum. For wheat, the regions with the largest share of input 
costs allocated to energy are the Fruitful Rim and the Heartland (71 percent), fol- 
lowed by the Prairie Gateway (69 percent). 

Wheat production cost relationships for the Northern Great Plains and the Prairie 
Gateway, where the majority of the crop is grown, present an interesting contrast 
in operating expenses. While the two regions have a similar share of production 
costs attributable to fertilizer expense in 2008 (44-45 percent), the shares of costs 
that are for fuel, lubrication, and electricity are much different (25 percent for the 
Prairie Gateway, while only 11 percent for the Northern Great Plains). This is likely 
due to the high level of irrigation used in the Prairie Gateway. 

For soybeans, the region with the largest share of input costs allocated to energy 
is the Southern Seaboard (54 percent), followed by the Eastern Uplands (45 per- 
cent). The region with the largest soybean plantings is the Heartland, which has 
the second lowest share of energy inputs in total operating expenses, at 36 percent. 

Direct energy costs make up a small share of total operating costs on livestock 
operations, comprising less than ten percent of total operating costs for dairy, hogs 
and cow-calf operations (table 2). However, these operations experience higher en- 
ergy costs indirectly through higher feed costs. Feed costs ranged from less than 11 
percent of a cow-calf operator’s total operating costs to almost 77 percent for dairy. 

Trends in energy-related inputs could themselves change in the future in response 
to climate change impacts, as shifts in temperature and precipitation alter the need 
for fertilizer, pesticides, and irrigation. USDA’s production cost modeling framework 
does not reflect these future changes in agroclimatic conditions. 
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Figure 1. Total energy input costs as a percentage of total operating costs, 
2008, by ERS Farm Resource Region (soybeans and wheat). 


SOY 26 
WHY 66 


SOY lu 
WHY 63 


SOY u 
WHYY1 


SOY 39 
WHY 69 


SOY 42 
WHY 66 


SOY 36 
WHYY1 



SOY 46 
WHY na 


SOY 64 
WHYni 


Regions 


Heartland Southern Seaboard 

Northern Crescent Fruitful Rim 

Northern Great Plains Basin and Range 

Prairie Gateway | | Mississippi Portal 

Eastern Uplands 

Effects of Higher Energy Costs on U.S. Agriculture 

To represent the effects on the U.S. agricultural sector of higher energy costs re- 
sulting from the emissions cap-and-trade system in H.R. 2454, estimated energy 
price changes from EPA’s (June 2009) and EIA’s (August 2009) analyses were used 
to derive implications for crop-specific production costs.^ Cost categories in the 
USDA-ERS cost of production framework included in this analysis were fertilizer 
and fuel, lube, and electricity. As shown in the previous section, these production 
inputs represent a significant portion of operating expenses for major field crops. We 
use the Food and Agricultural Policy Simulator Model (FAPSIM) to analyze the ef- 
fect of H.R. 2454 on national level production costs. This model allows farmers to 
change acreage decisions in response to higher energy prices, but does not allow for 
changes in input mix. Though FAPSIM is only designed to examine short-term im- 
pacts, we extrapolate to the intermediate and long-term to make an initial assess- 
ment of how higher energy prices in those years would affect farmers if they made 
identical decisions to those modeled in the short term. We know this is not the case 
due to changes in productivity over time as well as farmers ability to adapt to high- 
er energy prices by shifting away from energy-intensive inputs. Regional effects are 
discussed only for the short-term impacts. 

For the short-term scenarios, agricultural sector impacts were derived for 2012- 
2018 based on energy price changes from the EPA and EIA analyses. While most 
of the direct energy price increases would be felt immediately by the agricultural 
sector, fertilizer costs would likely be unaffected until 2025 due to provisions in H.R. 
2454 that would distribute specific quantities of emissions allowances to “energy-in- 
tensive, trade exposed entities” (EITE).^ Additionally, EPA analysis indicates that 


2 For the June EPA H.R. 2454 analysis, scenario 2 was used. The EPA analysis of H.R. 2454 

can be found at: 

http:/ 1 www.epa.govlcUmatechangeleconomicsleconomicanalyses.htmL For the ELA analysis, 
the basic case was used. The EIA analysis of H.R. 2454 can be found at: http:/ ! 
www.eia.doe.gov / oiaf! servicerpt / hr2454 / index.html. 

3 Under Subtitle B of Title IV, “energy-intensive, trade exposed entities” (EITE) covers indus- 
trial sectors that have: (1) an energy or greenhouse gas intensity of at least 5% and a trade 
intensity of at least 15%; or (2) an energy or greenhouse gas intensity of at least 20%. Without 
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the allocation formula would provide enough allowances to cover the increased en- 
ergy costs of all presumptively eligible EITE industries. Based on these consider- 
ations, the USDA analysis assumes H.R. 2454 imposes no uncompensated costs on 
nitrogen fertilizer manufacturers related to increases in the price of natural gas 
through 2024. These allocations are terminated beginning in 2025. This reflects an 
assumption that enough foreign countries have adopted similar GHG controls to 
largely eliminate the cost advantage for foreign industries. These assumptions are 
consistent with the treatment of EITE industries, including nitrogen fertilizer man- 
ufactures, in the EPA analysis of H.R. 2454. 

Medium-term and long-term impacts are based on EPA estimated changes in en- 
ergy prices. Years covered in this analysis for these periods are 2027-2033 and 
2042-2048. Since EPA results were presented in 5 year increments, results for other 
years covered in the analyses were derived by interpolation and extrapolation. EITE 
rebate scenarios are not covered for these periods since the rebates are assumed to 
end after 2025 in the EPA analysis. Because of the time horizons considered in the 
medium and long term analyses, there is much uncertainty surrounding the effects 
estimated here. Factors such as yield productivity, development of energy-saving 
technologies and weather can all have major effects on supply, demand and price 
outcomes, thus mitigating or exacerbating the effects estimated here. 

As emission caps become more stringent over time, allowance prices and cor- 
responding energy price impacts become larger. Results for these scenarios illustrate 
some of these larger impacts. Table 3 shows selected energy-related impacts from 
the EPA and EIA analyses of H.R. 2454 that were used for the agricultural sector 
scenarios across each of the time periods. EIA results were available on an annual 
basis out to 2030. 

Using the EPA and EIA results shown in the previously mentioned tables, 
changes in measures of energy-related agricultural inputs were estimated. Fuel 
price impacts are based on the EPA petroleum price changes and the EIA diesel fuel 
(transportation) price changes. Fertilizer price impacts in the EPA scenarios reflect 
price changes for natural gas and petroleum, while those in the EIA scenarios are 
based on price changes for natural gas (feedstock) and industrial distillate fuel oil. 

Table 4 shows the average percent changes in the indexes of prices paid by farm- 
ers for fuels and fertilizer across the various time periods and scenarios analyzed. 
Reflecting the differences in the relative sizes of the EPA and EIA energy price im- 
pacts, effects on producer input prices during 2012-2018 are about twice as large 
for the EIA-based scenarios compared to the EPA scenarios. The exception is the 
net fertilizer cost increase, reflecting in part different rebate sizes and inclusion 
within the EIA scenario of a greater shift from coal to natural gas under H.R. 2454. 

National Impacts of Higher Energy Prices 

The discussion of national impacts on the agricultural sector resulting from higher 
energy prices associated with the proposed emissions cap-and-trade policy is divided 
into two parts. First, an assessment of the impacts on major field crops and the live- 
stock sector is discussed. This is followed by a discussion of impacts of higher energy 
costs on production expenses for the fruit and vegetable sector. Both discussions 
cover multiple short-term scenarios, as well as a medium-term and a long-term sce- 
nario, as discussed above. The analysis and discussion below does not include the 
effects of GHG offsets or other mechanisms to compensate farmers for emissions re- 
ductions and carbon sequestration. It also does not include the effect of other coun- 
tries enacting policies mitigate GHG emissions. When revenues from offsets are con- 
sidered in conjunction with production costs, net farm income is expected to be posi- 
tive. These effects of offsets will be discussed briefly today, and in more detail in 
my testimony tomorrow. 

To assess impacts on major field crops and the livestock sector, changes in agri- 
cultural production costs arising from higher energy prices are used as inputs to 
FAPSIM. This model covers commodity markets for corn, sorghum, barley, oats, 
wheat, rice, upland cotton, soybeans (including product markets for soybean meal 
and soybean oil), cattle, hogs, broilers, turkeys, eggs, and dairy. Fruit and vegeta- 
bles are not modeled in FAPSIM but are analyzed using a separate model below. 
FAPSIM calculates the impacts of changes in production costs on supply, demand, 
and prices in each of these markets over the years 2009-2018. At the aggregate 


these allocations, firms in EITE industries would incur energy-related costs that foreign com- 
petitors would avoid; hence, putting them at significant market disadvantage. The bill sets a 
maximum amount of allowances that can be rebated to EITE industries at, 2 % for 2012 and 
2013, 15% in 2014, and then declining proportionate to the cap through 2025. Beginning in 
2026, the amount of allowance rebates will begin to be phased out and are expected to be elimi- 
nated by 2035. The phase-out may begin earlier or be delayed based on Presidential determina- 
tion. 
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level, the model also computes associated changes in production expenses in the sec- 
tor and net farm income. The model simulations for the different scenarios and time 
periods assume no changes in technology or production practices (such as fertilizer 
application rates) beyond those implicit in the reference scenario’s trends.'^ 

Short-term Scenarios — EPA and EIA Energy Prices 

Higher prices for energy-related agricultural inputs (fertilizer and fuel) raise the 
cost of production for all major crops. Table 5 shows the average nominal dollar im- 
pacts on variable production costs per acre for major field crops over 2012-2018. For 
the EPA scenario (based on energy price increases consistent with EPA’s COa-equiv- 
alent allowance prices for 2015 and 2020), the largest changes in per-acre produc- 
tion costs from baseline levels are for crops that use more energy-related inputs, 
most notably rice, corn, and cotton. However, compared with overall crop-specific 
production costs, high-cost rice and cotton are relatively less affected by the energy- 
related input changes (each up by less than two percent), while sorghum production 
costs are relatively more affected at 2.2 percent. This is due to the lower energy- 
input share relative to production costs for rice and cotton producers (as shown ear- 
lier in table 1). Whether looked at on a cost per acre basis or on a cost as share 
of production costs basis, soybean production costs are less affected than those of 
most other crops. 

For the EIA scenario, energy-related production cost impacts for all crops are gen- 
erally on the order of twice as large as those for the EPA scenario. However, the 
relative impacts among the crops are similar to those identified for the EPA sce- 
nario. For both price scenarios, the EITE rebates for fertilizer producers result in 
a significant reduction in potential costs since most of the impacts are limited to 
the increase in fuel costs. 

Acreage effects, without offsets, are modest (table 6). Under the EPA price sce- 
nario, overall acreage planted to major field crops decreases by 133,000 acres, a less 
than 0.1 percent change from baseline levels over 2012-2018. However, relative net 
returns among cropping alternatives, along with differences in producer responses 
to changes in economic incentives, result in varjdng impacts for each crop. Wheat 
acreage is down the most at 63,000 acres. While corn acreage also declines (less 
than 0.1 percent decline), its impacts are sharply reduced because of the importance 
of the EITE rebates in determining fertilizer costs. Also, the net shift of acres to 
soybean production is reduced relative to baseline levels as the relative cost advan- 
tage of the low-fertilizer input crop is diminished with the rebate. 

Similarly, for the EIA scenario, a larger absolute decline in total acreage results, 
though still modest, with planted acreage down 354,000 acres. This represents a 0.1 
percent decline in planted acreage. Wheat and corn acreage still experience the larg- 
est reductions. Again, there is a net switch in acreage to soybeans as their returns 
are affected the least among crops. 

In general, crop production is down slightly, leading to higher prices (table 7). 
However, since production changes are small under the EITE rebates, price impacts 
are minimal, with no price change greater than 0.4 percent (0.2 percent and 0.4 per- 
cent are the highest price changes under the EPA and EIA scenarios, respectively). 
Under both scenarios, slightly higher corn prices, which are partially offset by lower 
soybean meal prices, lead to a a small increase in feed costs for the livestock sector 
(table 8). As a result, livestock production declines slightly. The impacts on livestock 
production vary across livestock species reflecting the relative shares of corn and 
soybean meal in the typical feed ration. Because corn is large part of their feed ra- 
tion, pork and beef are affected more than poultry. Feed costs under the EIA sce- 
nario experience a larger increase than those from the EPA scenario, resulting in 
slightly larger livestock production declines. 

Net farm income in the agricultural sector declines from the EAPSIM baseline on 
average by $0.76-$1.72 billion (0.9-2. 1 percent) over 2012-2018 (table 9). This 
change is due primarily to higher production expenses, although higher cash re- 
ceipts partly offset the increases in production expenses. These income effects do not 
reflect revenues from GHG offsets nor do they reflect the related effects of land use 
changes associated with GHG offsets. These effects will be examined in more detail 
in tomorrow’s testimony. 

Effects on Production Expenses for the Fruit and Vegetable Sector 

Fruits and vegetables are not included in FAPSIM. Instead, data from USDA’s 
2007 Agricultural Resources Management Survey (ARMS) were used to estimate the 
effects of H.R. 2454 on the fruit and vegetable sector. Average per farm effects on 


more detailed description of FAPSIM is given in Appendix A. 
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variable costs of production were estimated based on the increased input prices for 
fuels, electricity and fertilizer estimated under the FAPSIM runs described above. 

Unlike for most row crops and livestock production, labor is the single largest 
variable cost for vegetable, melon, fruit and tree nut farms. However, the second 
largest expense component is fertilizer and agricultural chemicals. In 2007, fertilizer 
and agrichemicals accounted for about 18 percent of the variable cash expenses of 
vegetable and melon farms and 13 percent for fruit and tree nut farms. Motor fuels 
and oil used to run tractors, generators, and irrigation pumps accounted for five per- 
cent of vegetable cash costs and four percent of cash costs for fruits and tree nuts. 
In this analysis, per-acre fertilizer application rates are assumed to remain un- 
changed. Over the medium- and long-run, this is unrealistic since most growers 
would adjust application methods, amounts, timing, or the mix of crops produced to 
reduce expenses. 

In addition, electricity is required by these farms to run irrigation pumps, ice 
makers, lights, and sorting and packing equipment in packing sheds. Although the 
exact share is not certain, electricity likely accounts for a significant share of the 
4-5 percent of cash costs accounted for by expenditures for utilities. This analysis 
for the fruit and vegetable sector assumes that the entire utility expense category 
consists of electricity costs since there was no way to break out electric costs from 
telephone, water, and other utility expenses. Like fertilizer and other fuel expenses, 
no adjustments were assumed in electricity use; thus, the results for energy costs 
assumed here are likely high estimates. 

Impacts of higher fertilizer, fuel, and electricity prices on variable costs within the 
fruit and vegetable complex are generally small in terms of percentages {table 10). 
Across the EPA and EIA short-term scenarios, impacts on costs for all fruits and 
vegetables were two percent or less. Over the long-term, the total impact under the 
EPA energy price scenarios was estimated to be 3.8 percent, or $7,747 per farm that 
specializes in fruits and vegetables (farm for which more than half of all sales come 
from fruits and vegetables). 

Impacts Across Farm Types and Regions 

Regional and farm type impacts are based on results from the Farm-Level Partial 
Budget Model. The model operates on individual farm data for farm businesses from 
ARMS. The model reflects historic production patterns and farm structure within 
each region. Any potential structural or production responses by farms are not in- 
cluded within the model. 

The model uses results from the FAPSIM scenarios discussed earlier as inputs to 
derive regional and farm type impacts consistent with the national outcomes. Re- 
sults can be summarized across various groupings of farms such as by resource re- 
gion, commodity specialization, or farm size categories. Nonetheless, since farm 
business performance varies within these groupings, results do not indicate perform- 
ance of individual farms within a group. 

The overall impacts reported in this section can differ from those in the national 
farm income accounts due to a number of factors. This section reflects, in part, on 
farm businesses ® so the concentration of expenses is higher than for all farms. Fur- 
ther, part of the differences relates to the treatment of rent — the national accounts 
use net rent, while rent comes directly out of net cash income at the farm level. 

A simulation of how the legislation will impact agriculture by farm type reveals 
that some segments of agriculture will be more impacted by the legislation than oth- 
ers. The analysis focuses on results for 2014 and this 1 year analysis serves as an 
example of regional and commodity differences in the short run. 

Rebates to the fertilizer industry as an EITE to compensate for higher natural 
gas prices significantly lessens the impact of the higher energy prices across all 
farm types. With EITE rebates, 2014 net cash income for all farm businesses is esti- 
mated to be 1-4 percent lower than in the 2014 baseline level compared to the 1- 

2 percent decline in net farm income presented in the previous section. Wheat, cot- 
ton, rice, and “other crop” producers have a decrease in net income of 2-8 percent 
across the EPA-based and EIA-based scenarios (figure 2). Except for “other live- 
stock” producers, most other farm types have a net income decrease of around 1- 

3 percent. As in the previous sections, these impacts do not include revenue from 
GHG offsets or increased biomass production. 

The impact of higher energy prices under a fertilizer rebate scenario is not evenly 
distributed. Other cash grains, wheat, corn, soybeans, cotton, rice, specialty crops, 
and hogs account for nearly 49 percent of all farms, but these farms also account 
for over 63 percent of the projected decrease to net cash income relative to 2014 


^Farm businesses are defined as family and non-family operations that report farming as their 
principal occupation. 
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baseline levels. As was the case in analyzing farm types, net cash farm business 
incomes under both the EPA and the EIA-energy price scenarios are reduced across 
all regions. All regions can expect a decrease in net cash income, ranging from less 
than two percent to about seven percent (figures 3 and 4), with the biggest decrease 
in the Mississippi Portal region under the EIA scenario. Again, it is important to 
note that these estimated income effects do not reflect management decisions about 
changes in inputs, revenues from GHG offsets nor do they reflect the related effects 
of land use changes. 

Figure 2 — Reduction in farm business net cash income by farm production 

specialty, 2014, with EITE rebate. 
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Figure 3 — Reduction in farm business net cash income by resource region, 
EPA-based results, 2014, with EITE rebates. 
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Figure 4 — Reduction in farm business net cash income by resource region, 
EIA-based results, 2014, with EITE rehates. 
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Medium-term and Long-term Impacts 

As cap levels become more stringent over time, allowance prices and cor- 
responding energy price impacts become larger. FAPSIM is designed to evaluate 
short-term impacts. It is therefore difficult to make accurate statements about the 
medium and longer-term. Nonetheless, to make some initial assessment of the ef- 
fects of higher energy prices on agriculture beyond the initial short-term focus, the 
estimated impacts of energy prices for selected periods from the EPA analysis were 
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used to look at two additional time periods using the FAPSIM framework. First a 
medium-term scenario was based on EPA estimated changes in energy prices for 
2027 33. Then a long-term assessment was based on EPA results for 2042-2048. 

The methodological approach used was similar to that used earlier. However, 
given the assumptions necessary to extrapolate beyond the FAPSIM time frame, 
these should be viewed with full acknowledgement of the limitations of this anal- 
ysis. Since these two additional time periods are beyond the horizon of the FAPSIM 
model, results were generated within the FAPSIM time horizon based on percent 
changes for affected variables and then inflated to the medium- and long-term time 
periods based on the annual inflation rate from the EPA analysis, 1.8 percent. This 
implies a constant real price assumption for those two additional time periods. Addi- 
tionally, no additional changes in production practices beyond those implicit in un- 
derlying trend 3 delds between now and these time periods is assumed. While these 
assumptions are analytical simplifications, they provide a vehicle for simulating rep- 
resentative impacts were they to occur in the short run. For the medium-term and 
long-term periods, there are no EITE rebate simulations included as those rebates 
are assumed to end after 2025 in the EPA analysis. For comparison purposes, re- 
sults shown in this section repeat some of the earlier short-term impacts. 

This approach has limitations given the observation that energy per unit of output 
has drastically declined over the last several decades. These estimates are likely an 
upper bound on the costs because they fail to account for farmer’s proven ability to 
innovate in response to changes in market conditions. 

Table 11 presents the impacts of higher energy prices on average annual produc- 
tion costs in the medium and long term along with those from the short-term (no- 
rebate case) discussed earlier. The medium- and long-term impacts on production 
costs have a relatively larger impact on fertilizer intensive crops such as corn com- 
pared to less fertilizer intensive crops such as soybeans. In the long-term, corn pro- 
duction costs are estimated to increase by more than $25 per acre (in $2005), rep- 
resenting an increase of almost ten percent. In comparison, soybean production costs 
rise by fc.l9 per acre, on average, 4.6 percent. Wheat, sorghum, barley, and oats 
would see increases similar to corn in percentage terms. Rice is estimated to have 
the largest average per-acre increase in the long term at $28.08 per acre, although 
its percentage increase would be less than that for wheat, corn, and the other feed 
grains. Likewise, cotton has a relatively high absolute increase in production costs, 
but this represents a smaller share of operating expenses. Soybean production costs 
remain the least affected. 

Resulting adjustments in the agricultural sector to these higher production ex- 
penses follow the same dynamics as discussed earlier for the short-term results. 
Acreage shifts would lead to changes in commodity prices and adjustments through 
the livestock sector. 

Table 12 presents the projected impacts of the higher energy costs across the dif- 
ferent time periods for farm cash receipts, production expenses, and net farm in- 
come. In the long-term results, fuel, oil, and electricity expenses are estimated to 
increase, on average, 22 percent above baseline levels, while fertilizer and lime ex- 
penses are estimated to rise, on average, by almost 20 percent. While total receipts 
increase marginally — due to higher crop and livestock prices — they only partly offset 
the increase in expenses. As a result, higher energy prices associated with H.R. 
2454 would lower net farm income by as much as 7.2 percent from baseline levels 
in the long term scenario. These results do not include the effects of GHG offsets. 

Last, it is important to note that the medium to long term analyses are conserv- 
ative given that energy use per unit of output has declined significantly over the 
past several decades. Because of this, the estimates in table 11 are likely an upper 
bound estimate on the costs because they fail to account for farmers’ ability to fully 
respond to changes in market conditions. In addition, the analysis is also conserv- 
ative because it does not account for revenues provided by GHG offsets, expanded 
renewable energy markets, or the effects GHG offsets and biofuel production have 
on land use, production and prices. 

In my testimony tomorrow I will address the effects of GHG offsets on the U.S. 
agriculture, including effects on farm income. The results are drawn from modeling 
results provided by EPA from an economic model, developed by Bruce McCarl at the 
Texas A&M University.® Table 13 provides a summary of those findings on farm in- 
come. Modeling results provided by EPA show the annuity value of changes in pro- 


®The results presented in table 13 reflect simulation output from March 2009. A more com- 
plete description of FASOM modeling framework and a complete list of commodities can be 
found at: http:! j agecon2.tamu.edu / people ! faculty j mccarl-bruce ! FASOM.html. 
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ducer surplus over the entire simulation period^ When the effects of GHG offsets 
are taken into account, it is estimated that the annuity value of the change in pro- 
ducer surplus is expected to be almost $22 billion higher; an increase of 12 percent 
compared to baseline producer surplus. About 78 percent of this increase is due to 
higher commodity prices as a result of the afforestation of cropland, with the re- 
mainder due to GHG related payments. Almost 30 percent of the gains would occur 
in the Corn Belt followed by the South East region (16 percent of the gains). Great 
Plains region (13 percent), and South Central region (ten percent). 

The producer surplus impacts exclude earnings from the sale of carbon from 
afforestation. The annuity value of the gross revenues associated with the sale of 
afforestation offsets would result in approximately $3 billion of additional farm rev- 
enue. About 90 percent of that additional revenue would be generated in four re- 
gions of the country: the Corn Belt (40 percent). Lake States (25 percent), South 
Central (14 percent), and Northeast (11 percent). However, part of that increase in 
revenue will be offset by the continued costs associated with maintaining 
afforestation projects. 

Conclusions 

Mr. Chairman, I appreciate the opportunity to discuss how a cap-and-trade sys- 
tem would likely affect farmers and ranchers. In today’s testimony I have focused 
almost exclusively on how higher energy prices would affect the agriculture sector. 
Separate testimony will discuss the role of GHG offsets in much greater detail and 
how a properly designed offset program can both mitigate energy price impacts of 
a cap-and-trade system and provide significant benefits to farmers and ranchers. I 
am happy to answer any questions. 


Tables 

Table 1 — Energy Related Inputs Relative to Total Operating Expenses tor Selected Crops, 2007- 

2008 


Commodity 

Fuel 

Fertilizer 

$/acre 

Percent of 
operating 
costs 

$/acre 

Percent of 
operating 
costs 

Corn 

37.11 

14.1 

116.16 

44.3 

Soybeans 

17.71 

15.1 

20.22 

17.2 

Wheat 

22.51 

20.6 

42.60 

39.0 

Cotton 

54.98 

12.6 

76.88 

17.6 

Rice 

122.28 

27.7 

93.35 

21.2 

Sorghum 

48.83 

34.3 

38.02 

26.7 

Barley 

26.06 

20.5 

44.31 

34.8 

Oats 

20.26 

20.8 

38.97 

40.0 

Peanuts 

76.88 

16.6 

88.04 

19.0 


Source: Economic Research Service. Available at http: ! I www.ers.usda.gov ! data! 
CostsandReturns ! . 


Table 2 — Energy Related Inputs Relative to Total Operating Expenses tor Selected Livestock, 

2007-2008 


Commodity 

Unit 

Fuel 

Feed 

$/unit 

Percent of 
operating 
costs 

$/unit 

Percent of 
operating 
costs 

Milk 

Per cwt sold 

0.76 

5.2 

11.16 

76.5 

Hogs 

Per cwt gain 

1.81 

3.5 

29.61 

57.6 

Cow-calf 

Per bred cow 

66.42 

10.1 

71.52 

10.8 


Source: Economic Research Service. 


"^The ERA model estimates the impact on producer surplus, a concept similar to net farm in- 
come. 
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Table 3 — Estimated Impacts of H.R. 2454 on Energy Prices 



2015 

2020 

2025 

2030 

2035 

2040 

2045 

2050 


) per ton C02e (2005 $) 

Allowance price: 
EPA' 

EIA2 

12.64 

20.96 

16.31 

29.95 

20.78 

42.80 

26.54 

61.16 

33.92 

43.37 

55.27 

70.40 


Percent change from baseline 


Electricity price: 









EPA 

10.7 

12.7 

14.0 

13.3 

16.9 

24.0 

29.1 

35.2 

EIA 

6.1 

4.1 

2.7 

19.7 





Natural gas price: 









EPA 

7.4 

8.5 

8.6 

10.4 

14.3 

18.9 

24.1 

30.9 

EIA 

2.2 

4.7 

6.2 

17.1 





Petroleum price: 









EPA 

3.2 

4.0 

4.7 

5.6 

7.2 

9.0 

11.4 

14.6 

EIA 

7.3 

8.4 

10.0 

13.8 






■Source: EPA, June 23, 2009. The EPA analysis of H.R. 2454 can be found at: http:! I 
www.epa.gov / climatechange I economics I economicanalyses.html. 

2 Source: EIA, August 4, 2009. The EIA analysis of H.R. 2454 can be found at: http: 1 1 
www.eia.doe.gov / oiafi servicerpt I hr2454 / index.html. 


Table 4 — Prices Paid By Farmers, Energy Related Agricultural Inputs, Various Scenarios 



EPA short 

EIA short 

EPA medium 

EPA long 

Item 

term 

term 

term 

term 


(2012-18) 

(2012-18) 

(2027-33) 

(2042-48) 


Average annual percent change from reference scenario 


Fuel 

2.6 

5.3 

4.6 

9.3 

Fertilizer 

0.3 

1.7 

8.4 

17.6 


Table 5 — Effects of Energy Price Increases on Nominal Per-Acre Costs of Production, 2012-2018 

Averages 

(Percent Change Shown in Parentheses) 


Commodity 

EPA price scenario 

EIA price scenario 

Corn 

1.44 

4.72 


(0.4%) 

(1.5%) 

Sorghum 

1.52 

3.71 


(0.9%) 

(2.2%) 

Barley 

0.85 

2.41 


(0.6%) 

(1.6%) 

Oats 

0.69 

1.97 


(0.6%) 

(1.7%) 

Wheat 

0.80 

2.31 


(0.6%) 

(1.7%) 

Rice 

3.74 

9.14 


(0.7%) 

(1.7%) 

Upland cotton 

1.76 

4.56 


(0.3%) 

(0.9%) 

Soybeans 

0.55 

1.43 


(0.4%) 

(1.0%) 


Table 6 — Effects of Energy Price Increases on Planted Acres, 2012-2018 Averages 
(in 1,000 Acres, Percent Change Shown in Parentheses) 


Commodity 

EPA price scenario 

EIA price scenario 

Corn 

-27 

-89 


(-0.0%) 

(-0.1%) 
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Table 6 — Effects of Energy Price Increases on Planted Acres, 2012-2018 Averages — Continued 
(in 1,000 Acres, Percent Change Shown in Parentheses) 


Commodity 

EPA price scenario 

EIA price scenario 

Sorghum 

-26 

-48 


(-0.3%) 

(-0.7%) 

Barley 

-2 

-6 


(-0.1%) 

(-0.1%) 

Oats 

-10 

-25 


(-0.3%) 

(-0.7%) 

Wheat 

-63 

-176 


(-0.1%) 

(-0.3%) 

Rice 

-3 

-8 


(-0.1%) 

(-0.3%) 

Upland cotton 

-7 

-20 


(-0.1%) 

(-0.2%) 

Soybeans 

4 

19 


(0.0%) 

(0.0%) 

Total 

-133 

-354 


(-0.1%) 

(-0.1%) 


Table 7 — Effects of Energy Price Increases on Farm Eevel Prices, 2012-2018 Averages 
(Percent Change Shown in Parentheses) 


Commodity 

EPA price scenario 

EIA price scenario 

Corn ($/bu) 

0.00 

0.01 


(0.1%) 

(0.3%) 

Sorghum ($/bu) 

0.01 

0.01 


(0.2%) 

(0.4%) 

Barley ($/bu) 

0.00 

0.01 


(0.1%) 

(0.3%) 

Oats ($/bu) 

0.00 

0.01 


(0.1%) 

(0.4%) 

Wheat ($/bu) 

0.01 

0.02 


(0.1%) 

(0.3%) 

Rice ($/cwt) 

0.01 

0.03 


(0.1%) 

(0.3%) 

Upland cotton (0/lb) 

0.04 

0.11 


(0.1%) 

(0.2%) 

Soybeans ($/bu) 

0.00 

0.00 


(0.0%) 

(0.0%) 

Soybean meal ($/ton) 

0.00 

0.03 


(0.0%) 

(0.0%) 

Soybean oil (0/lb) 

0.00 

0.01 


(0.0%) 

(0.0%) 


Table 8 — Effect of Energy Price Increase on Feed Costs and Eivestock Production, 2012-2018 

Average 

(Peroent Change From Baseline) 


Commodity 

EPA price scenario 

EIA price scenario 

Beef: 



Feed costs 

0.1% 

0.1% 

Production 

Pork: 

-0.0% 

-0.1% 

Feed costs 

0.1% 

0.2% 

Production 

Young chickens: 

-0.0% 

-0.0% 

Feed costs 

0.0% 

0.2% 

Production 

Milk 

-0.0% 

-0.0% 
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Table 8 — Effect of Energy Price Increase on Feed Costs and Eivestock Production, 2012-2018 

Average — Continued 
(Percent Change From Baseline) 


Commodity 

EPA price scenario 

EIA price scenario 

Feed costs 

0.1% 

0.3% 

Production 

-0.0% 

-0.0% 


Table 9 — Effects of Energy Price Increase on Farm Income, 2012-2018 Average 
(Billion Dollars, With Percent Change From Baseline in Parentheses) 


Commodity 

EPA price scenario 

EIA price scenario 

Cash receipts: 

Crops 

0.02 

0.08 


(0.0%) 

(0.0%) 

Livestock 

0.03 

0.12 


(0.0%) 

(0.1%) 

Total cash Receipts 

0.05 

0.20 


(0.0%) 

(0.1%) 

Total production expenses 

0.80 

1.91 


(0.3%) 

(0.6%) 

Net farm income 

-0.76 

-1.72 


(-0.9%) 

(-2.1%) 


Table 10 — Effects ot Energy Price Increases on Per-Farm Variable Cash Production Expenses tor 

Fruit and Vegetable Sector 


Scenario 

Vegetable and melons 

Fruit and tree nuts 

Fruits, tree nuts, and 
vegetables 


Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Short term: 

EPA, with rebate 

1,275 

0.44 

758 

0.45 

909 

0.44 

EIA, with rebate 

2,616 

0.91 

1,398 

0.82 

1,754 

0.86 

Medium term 

6,134 

2.13 

2,933 

1.72 

3,869 

1.89 

Long term 

12,387 

4.29 

5,831 

3.42 

7,747 

3.78 


Table 11 — Estimated Impacts on Per-Acre Variable Costs of Production ot Higher Energy Prices 
Under an Emissions Cap-and-Trade System 
($2005/Acre, Percent Change From Baseline in Parentheses) 


Crop 

Short-term 
(with rebate) 

Medium-term 
(no rebate) 

Long-term 
(no rebate) 

Corn 

1.19 

12.02 

25.19 


(0.4%) 

(4.6%) 

(9.6%) 

Sorghum 

1.26 

5.45 

11.30 


(0.9%) 

(3.9%) 

(8.0%) 

Barley 

0.70 

5.00 

10.44 


(0.6%) 

(4.1%) 

(8.5%) 

Oats 

0.57 

4.12 

8.66 


(0.6%) 

(4.4%) 

(9.3%) 

Wheat 

0.66 

4.94 

10.34 


(0.6%) 

(4.5%) 

(9.5%) 

Rice 

3.09 

13.48 

28.08 


(0.7%) 

(3.1%) 

(6.5%) 

Upland cotton 

1.46 

7.90 

16.44 


(0.3%) 

(1.8%) 

(3.7%) 
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Table 11 — Estimated Impacts on Per-Acre Variable Costs of Production of Higher Energy Prices 
Under an Emissions Cap-and-Trade System — Continued 
($2005/Acre, Percent Change From Baseline in Parentheses) 


Crop 

Short-term 

Medium-term 

Long-term 

(with rebate) 

(no rebate) 

(no rebate) 

Soybeans 

0.45 

2.50 

5.19 


(0.4%) 

(2.2%) 

(4.6%) 


Table 12 — Estimated Impacts on Net Farm Income of Higher Energy Prices Under an Emissions 

Cap-and-Trade Sysfem 

($2005 Billion, Percent Change From Baseline in Parentheses) 


Item 

Short-term 

Medium-term 

Long-term 

Total receipts 

0.0 

0.4 

0.9 


(0.0%) 

(0.2%) 

(0.3%) 

Total expenses 

0.7 

2.7 

5.6 


(0.3%) 

(1.1%) 

(2.2%) 

Fuel, oil and elec- 

0.7 

1.3 

2.6 

tricity 

(6.4%) 

(11.1%) 

(22.2%) 

Fertilizer and lime 

< 0.1 

2.0 

4.3 


(0.3%) 

(9.5%) 

(19.9%) 

Net farm income 

-0.6 

-2.4 

-4.9 


(-0.9%) 

(-3.5%) 

(-7.2%) 


USDA data based on EPA results, selected time periods. 


Table 13. Annuity Iimpacts on Producer Surplus/Farim Income, by Region. 


Region 

billion (2004) dollars annualized annuity value 

Corn Belt 

6.4 

Great Plains (no forestry) 

2.9 

Lake States 

1.6 

Northeast 

0.4 

Rocky Mountains 

1.5 

Pacific Southwest 

0.7 

Pacific Northwest 

0.7 

South Central 

2.3 

Southeast 

3.4 

South West (no forestry) 

1.9 

U.S. Total 

22 


USDA analysis based on FASOM simulations provided by EPA. 


Appendix A — The Food and Agricultural Policy Simulator (FAPSIM) 

The Food and Agricultural Policy Simulator (FAPSIM) is an annual, dynamic 
econometric model of the U.S. agricultural sector. The model was originally devel- 
oped at the U.S. Department of Agriculture during the early 1980s.® Since that 
time, FAPSIM has been continually re-specified and re-estimated to reflect changes 
in the structure of the U.S. food and agricultural sector. The model includes over 
800 equations. 

The model contains four broad types of relationships: definitional, institutional, 
behavioral, and temporal. Definitional equations include identities that reflect math- 
ematical relationships that must hold among the data in the model. For example, 
total demand must equal total supply for a commodity at any point in time. The 
model constrains solutions to satisfy all identities of this type. 


®Salathe, Larry E., Price, J. Michael, and Gadson, Kenneth E. “The Food and Agricultural 
Policy Simulator.” Agricultural Economics Research, (34(2)): 1-15, 1982. 
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Institutional equations involve relationships between variables that reflect certain 
institutional arrangements in the sector. Countercyclical payment rates calculations 
are example of this type of relationship. 

Definitional and institutional equations reflect known relationships that nec- 
essarily hold among the variables in the model. Behavioral equations are quite dif- 
ferent because the exact relationship is not known and must be estimated. Economic 
theory is used to determine the types of variables to include in behavioral equations, 
but theory does not indicate precisely how the variables should be related to each 
other. Examples of behavioral relationships in FAPSIM are the acreage equations 
for different field crops. Economic theory indicates that production should lae posi- 
tively related to the price received for the commodity and negatively related to 
prices of inputs required in the production process. Producer net returns are used 
in the FAPSIM acreage equations to capture these economic effects. Additionally, 
net returns for other crops that compete with each other for land use are included 
in the acreage equations. While the model covers the U.S. agricultural sector, trade 
for each commodity is included through econometrically-based export equations. 

For the most part, FAPSIM uses a linear relationship to approximate the general 
functional form for each behavioral relationship. Generally, the parameters in the 
linear behavioral relationships were estimated by single equation regression meth- 
ods. The large size of the model precludes the use of econometric methods designed 
for systems of equations. Ordinary least squares were used to estimate the majority 
of the equations. If statistical tests indicated the presence of either autocorrelation 
or heteroscedasticity in the error structure of an equation, maximum likelihood 
methods or weighted least squares were used. 

Temporal relationships are empirical equations that describe the inter-relation- 
ships between variables measured using different units of time. For example, not 
all of the variables in FAPSIM are measured using the same concept of a year. 
Commodity data are reported on a marketing year basis; budgetary data are re- 

g orted on a fiscal year basis; and farm income data are reported on a calendar year 
asis. As a result, empirical equations are sometimes needed to establish relation- 
ships among variables in these different temporal categories. For example, cash re- 
ceipts for crops are reported on a calendar year basis, but production and price in- 
formation for crops are on a marketing year basis. Equations are used in FAPSIM 
to estimate cash receipts using information from both marketing years that overlap 
the calendar year. 

Commodities included in FAPSIM are corn, sorghum, barley, oats, wheat, rice, 
soybeans, (including product markets for soybean meal and soybean oil), upland cot- 
ton, cattle, hogs, broilers, turkeys, eggs, and dairy. The dairy model contains sub- 
models for fluid milk, evaporated and condensed milk, frozen dairy products, cheese, 
butter, and non-fat dry milk. Each commodity submodel contains equations to esti- 
mate production, prices, and different demand components. FAPSIM also includes 
submodels to estimate the value of exports, net farm income, government outlays 
on farm programs, retail food prices, and consumer expenditures on food. All of the 
submodels are linked together through the variables they share in common. 

The Chairman. Thank you, Doctor. I understand the information 
presented today is an expanded and refined version of an earlier 
study done by USDA. Can you walk us through the differences in 
modeling assumptions and underlying input data that is used here 
and not in your previous examination, and why did you decide to 
focus on increased energy costs? 

Dr. Glauber. Well, primarily the most significant impact, at 
least — this bill will affect agriculture in several ways, and if you 
focus on the cost side, because of the emissions caps that are in 
this bill that will raise energy prices. There are several analyses 
of what the impacts will be. EIA has put out an analysis, and there 
have been several private analyses as well. Those will affect energy 
prices. A lot depends on our assumptions in terms of what the esti- 
mated effects on fuel prices will be. We also know what the effects 
would be on natural gas. Natural gas can potentially affect fer- 
tilizer prices. And because of that, we can then translate that 
into — and what we do in our modeling is look at these increased 
price effects and look at what the impact will be on agricultural 
production. 
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Higher energy prices, in general, raise the cost for these pro- 
ducers, which cause them either to grow less of a particular crop, 
or switch to other crops. When you have those sorts of production 
impacts then prices rise partially offsetting the impact, because the 
higher prices will increase revenue, hut it has another impact in 
the sense that it increases feed costs for livestock producers. Now 
that is all on the cost side, and I dare say that looking at some of 
the other studies that have been done, certainly, most people go 
about the modeling in a very similar way. That is they look at 
what the impacts on the ener^ prices are going to be, and then 
translate those into the production cost impacts. 

The other side of this, though, is in part what will be discussed 
tomorrow, which I think is as, if not more, significant, and that is 
the offset side. It is significant because offsets, one, are important 
for reducing the cost of the cap-and-trade emissions by having off- 
sets. It mitigates the impact on energy prices so that is important, 
not just for agriculture, but, obviously, for all sectors of the econ- 
omy. The second thing is that offsets have a potential income 
source for producers although, as I mentioned in my opening state- 
ment, that will differ across regions and across commodities. 

And, third, are the land use implications. If offsets are — if the 
practice is used to gain offset credits through afforestation, for ex- 
ample, that is putting agricultural land or pasture land and plant- 
ing forests then obviously that is taking land out of production and 
has potential implications for prices that way. 

The Chairman. What are your initial thoughts on the other anal- 
yses that are out there? Is there any of them that you can think 
that are completely off base? 

Dr. Glauber. Well, I have — and I can’t say I have seen all of 
them. Certainly some of my colleagues behind me — I am very fa- 
miliar with the FAPRI modeling results and very familiar with the 
Texas A&M modeling results, and Doane’s modeling results, and I 
would say that by and large they are very similar to the way we 
approached the problem. The differences, largely, are in what the 
assumptions are on the energy price impacts. Again, we used the 
Environmental Protection Agency’s impacts, estimated impacts, on 
fuel prices like gasoline, natural gas, electricity. In this analysis, 
we broadened the analysis to also include EIA impacts. That was 
not available to us when we put out the preliminary report in July, 
but EIA has since come out with analyses. 

But, if, for example, you consider scenarios that have far higher 
price impacts then those will have far larger impacts on production 
costs. But I would say, generally, the modeling that was used that 
is looking at production cost data and looking at those impacts how 
higher energy prices will affect production costs, I think that we 
pretty much share a common modeling framework there. 

The Chairman. Thank you. Doctor. And, last, do you think the 
agriculture sector would be disproportionately affected by higher 
energy costs compared to other sectors? 

Dr. Glauber. Well, there is no question that agriculture is an 
energy intensive sector, and in that sense they will be affected. 
There are other sectors, obviously, that are highly energy intensive 
as well. I do think the offsets provide opportunities, however, to off- 
set the production cost increases. So, agriculture, while it will be 
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hit by higher energy costs, I also think it has unlike a number of 
other — because it is an uncovered sector, it does have opportunities 
to provide offsets which could result in income for producers. 

The Chairman. Thank you. Doctor. The chair recognizes the gen- 
tleman from Virginia, Mr. Goodlatte. 

Mr. Goodlatte. Thank you. Dr. Glauber. Those farmers and 
ranchers who will be able to have some of those offsets are hit or 
miss, right? Some will be able to take advantage but some won’t? 

Dr. Glauber. It is certainly true that a lot depends on where you 
are in the country, what sort of commodity you would grow, what 
sort of opportunities you would have that way. 

Mr. Goodlatte. So this legislation is really massive picking of 
winners and losers by government fiat as opposed to allowing farm- 
ers to fend for themselves and compete for themselves. They will 
be put at the mercy of this legislation depending upon what crops 
they grow, what area of the country they operate in, what climates 
they operate in, and what types of energy sources they use. 

Dr. Glauber. Well, I would just say, and, unfortunately, just the 
way the testimonies are broken out here, I don’t have a lot of the 
information on offsets in the current testimony, but in tomorrow’s 
testimony you will see I have provided a table that shows potential 
offsets from a variety of agricultural practices that would be, poten- 
tially, available to not just someone using no-till, but also for live- 
stock producers or others using — would reduce greenhouse gas 
emissions through reductions in methane. 

Mr. Goodlatte. These analyses you provided us are preliminary 
on the effects of higher energy prices. Can we expect a complete 
analysis on all agriculture production inputs such as pesticides, 
seed, equipment, machinery, steel, and other supplies needed for 
agricultural operations? Is tJSDA conducting any studies of H.R. 
2454’s effect on ag processors or manufacturers? 

Dr. Glauber. We have not. Certainly as you go down or up the 
marketing chain one way or the other, there are a lot of energy 
costs imbedded in those industries and, unfortunately, we don’t 
have a lot of data on that. USDA doesn’t. Our data mainly is at 
the farm level. 

Mr. Goodlatte. And I am also aware that there have been re- 
quests for state by state analysis or more detailed analysis for live- 
stock and specialty crops, so what is the status of those economic 
assessments? 

Dr. Glauber. Well, we do include a number of regional break- 
outs here. Certainly if you are looking at production cost data in 
the aggregate that is available by state. That is pretty easy to put 
together, and we have that and we are more than happy to provide 
it to the Committee. We also, using the Economic Research Service, 
their survey data on cost production, were able to break out the en- 
ergy cost by farm, various sorts of farming operations by region, 
not down to the state level but down to a regional level. That would 
give a pretty good indication for your area or anyone’s, and some 
of that is in this material summarized in maps, et cetera, but we 
have the raw data that we certainly would be happy to provide in 
tabular form. 



27 


Mr. Goodlatte. And if they have heen completed, how many 
acres will move from crop and pasture production into forestry, and 
what impact will that have on grain prices? 

Dr. Glauber. Well, there again there are a number of models out 
there that have looked at this issue. What I will do as a brief pre- 
view of what I am going to do tomorrow, we do look at the analysis 
that was provided to us from EPA that was based on the Texas 
A&M so-called FAPSIM model, and in that analysis, the analysis 
that was done back in March of 2009, they show a substantial 
number of acres going into forestland, some 60 million by the year 
2050. Now in our own studies of sequestration, some of which were 
done by the Economic Research Service, you get a very different 
pattern over the near term. With low carbon prices you see a lot 
of land going into — or a lot of farmers adopting no-till practices, a 
number of what I would consider less disruptive practices in terms 
of their effect on production. 

With higher carbon prices then the real issue at that point is 
where would the carbon come from, and is that sufficient enough 
to — with carbon prices say at $50 or $60 a ton, is that sufficient 
enough to have a producer devote land and put in a long-term set- 
aside by planting trees. 

Mr. Goodlatte. I take it that the long-term prognosis is that 
tens of millions of acres are headed into forests. 

Dr. Glauber. Well, that is certainly the case with the EPA anal- 
ysis, and they show that some 

Mr. Goodlatte. And I take it that the incentives are not going 
to be there since wood is a carbon-based source of energy, the in- 
centive is not going to be there to be able to burn those trees to 
use that as a source of energy in the future. They are just a carbon 
sink. At some point in time, we are going to have to figure out 
what to do with all those trees. They are going to die and release 
that carbon back into the atmosphere at some point. 

Dr. Glauber. The whole idea of a carbon sink would be perma- 
nent to put that in trees. 

Mr. Goodlatte. But it is a very problematic thing for farmers 
to lose the productive use of their land. The last question, if I 
might, Mr. Chairman, will Secretary Vilsack travel to Copenhagen 
to represent U.S. agriculture interests during the climate change 
discussions, and since we are still learning so much about the ef- 
fects of H.R. 2454, I am curious what his message might be on be- 
half of agriculture. 

Dr. Glauber. Congressman, I can tell you that he is traveling to 
Copenhagen. I think what he will — I can’t speak for the Secretary 
here, but I know that, just based on what he has said in the past, 
that he believes there is a real good possibility for agriculture in 
the climate change legislation and he will be promoting the offsets 
and the mechanisms that producers can potentially gain from this. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Ohio, Mr. Boccieri. 

Mr. Boccieri. Thank you, Mr. Chairman. I had some specific 
questions for you. Doctor. I don’t claim to be a climatologist or a 
scientist. In fact, I graduated with a degree in baseball and minor 
in economics when I was in college, but we have to pay attention 
to what our national security experts are suggesting. I am inter- 
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ested, after serving now for 15 years in the military, why the De- 
partment of Defense and why the CIA are saying that we need to 
elevate this from a debate on — a national debate to a matter of na- 
tional security, and where, in fact, every candidate running for the 
highest office in this country last year suggested that this is a 
threat to national security. Did you take that into account in your 
analysis? 

Dr. Glauber. The short answer is no. What we don’t look at, and 
it is a legitimate issue, is what the effects of climate change itself 
are on agriculture. I believe that you will have the opportunity to 
ask one of the panelists on the next panel on that issue. But let 
me just say briefly, there have been a lot of studies on what the 
potential costs of agriculture will be or potential cost of climate 
change on agriculture, or global warming, as it were. And certainly 
if you look at in the short run, particularly, with the small in- 
creases in global temperatures of the 1° to 2° centigrade level that 
you can actually see growth in agriculture that is actually for 
things like grains, which are highly adaptable to climate. They ac- 
tually do thrive and do pretty well. 

But at the same time, most of these studies then show that as 
global warming increases that you begin to see a sharp deteriora- 
tion in yields. And more disturbing is the variability, and that is 
what is expected. What most are showing, most of these studies 
show a lot of variability in climate, and we know what that does 
for agriculture. 

Mr. Boccieri. I know USDA has conducted analysis of the pos- 
sible effects to U.S. farmland from increasing climatic variability. 
Has the USDA concluded that climate change is real and that it 
is affecting farmlands across the international spectrum? 

Dr. Glauber. I think certainly the USDA believes that climate 
change is a problem that needs to be addressed. 

Mr. Boccieri. Well, I would like to reiterate some of the remarks 
some of our retired generals who have served under both Presi- 
dents, Democratics and Republicans alike, they said that climate 
change would provide the conditions that will extend the war on 
terror. It is fairly interesting that we are having this discussion be- 
cause the farmer and the landowner that we are trying to protect 
we also have to take into account the national security aspects of 
this as well. I want to know, specifically, if you believe and the 
USDA believes that the offsets that are provided to the landowner 
and farmers will offset if there are marginal increases. In Ohio we 
have regulated utilities. And the industry is heavily regulated so 
any cost increases has to go before a nonpartisan board, and so I 
hope that those were taken into account in your study as well. But 
I want to know, specifically, from you if you think that the offsets 
will significantly reduce any of your projected increases. 

Dr. Glauber. The answer is yes. I think offsets will certainly 
provide an income source for producers that will allow them to off- 
set the impacts of 

Mr. Boccieri. Would that be greater? Will the income be greater 
than the cost? 

Dr. Glauber. Yes, and our analysis shows that the income will 
be greater. I think the most important or the more important ques- 
tion is how the offset — how any offset provisions are set up and es- 
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tablished and administered because the concerns that have been 
expressed by others about potential impacts on food prices, et 
cetera, you want to make sure you are setting up an offset program 
the right way. 

Mr. Boccieri. Okay. Thank you, Mr. Chairman. 

Mr. Golden. I thank the gentleman, and recognizes the gen- 
tleman from Louisiana, Mr. Cassidy. 

Mr. Cassidy. Thank you. Page 18, your graph shows that the 
Mississippi Portal is going to be particularly affected by decreases 
in farm business net cash income. Why is the Louisiana, Mis- 
sissippi, Arkansas, Tennessee area particularly affected? 

Dr. Glauber. One reason is because on a per-acre basis the im- 
pacts for cotton and rice are high. As you know, they are both high 
input cost and they are also both energy intensive 

Mr. Cassidy. Now this analysis, I don’t mean to interrupt 

Dr. Glauber. No, go ahead. 

Mr. Cassidy. In this analysis, do you include aquaculture, the 
crawfish and cat fish farming operations? 

Dr. Glauber. We did not explicitly analyze aquaculture. How- 
ever, I can say because obviously they consume — they will be af- 
fected much like other livestock producers would be affected. 

Mr. Cassidy. Now it is my concern since those particular oper- 
ations are low margin and they are facing stiff competition from 
countries like China, which have basically said they are not going 
to follow this, they are going to decrease their rate of increase sort 
of thing, but we can’t monitor unless we pay for it, that the mar- 
gins will be terribly affected. Clearly, it is going to be hard to refor- 
est aquaculture. It is going to be more difficult to — I guess you 
grow cypress trees. So I guess my question is, do we know what 
is going to happen to their farm income and what that will do, spe- 
cifically, as regards their ability to compete with their foreign com- 
petitors? 

Dr. Glauber. Well, once again we say, and it is important to rec- 
ognize that because of the provisions that would essentially give re- 
bates to fertilizer producers that the price increases for things like 
nitrogen are going to be very muted through 2025, so you are talk- 
ing about a pretty long way out where the price impacts, in gen- 
eral, from any sort of cap-and-trade system would be fairly small. 

Mr. Cassidy. But as you point out though that the costs are still 
not insignificant and also the transportation cost would be still un- 
affected by this, correct? 

Dr. Glauber. To the extent that fuel costs were, yes. 

Mr. Cassidy. Which I gather those are fairly fuel intensive oper- 
ations as well. So, okay, the intrinsic, intensive or the EITE, the 
energy-intensive and trade exposed industries, that presumes that 
other states, other nations, will actually adopt something such as 
cap-and-trade or a carbon tax or whatever, but the example we just 
used, China, they probably won’t if we listen to what they are say- 
ing now. So is there a provision to extend the rebates to fertilizer 
producers if the energy-intensive and trade exposed industries are 
continually exposed? 

Dr. Glauber. I believe the House bill has some border tax ad- 
justments beyond the year 2030 that could potentially take that 
into 
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Mr. Cassidy. Border tax? 

Dr. Glauber. Border tax adjustment. 

Mr. Cassidy. Now that sounds like a tariff. 

Dr. Glauber. It sounds like a tariff. 

Mr. Cassidy. Now that sounds illegal according to WTO. Do we 
know that those provisions would pass muster with WTO? 

Dr. Glauber. I do not. That has been — I will say that the WTO 
had been very concerned about that. There has been a lot of talk 
in the WTO recognizing that a climate treaty is likely, and the 
WTO has been looking at that issue and published a report just 
last year or earlier this year talking about the potential of border 
tax adjustments and how they should be treated. 

Mr. Cassidy. Frankly, if I was a crawfish farmer or a rice farm- 
er, I may be planting cypress trees right now, which brings me to 
my next point. Just in the aggregate, we are talking about the off- 
sets having an offsetting affect upon the loss in farm income, but 
it is important to note that there are some regions of the country 
which are more easily reforested and others that are less easily re- 
forested. So, again, if we are speaking about the areas in which we 
are flooding fields, coastal Louisiana, for example, to grow rice, it 
will be more difficult to reforest those. So I just want to make the 
point that we do ourselves a disservice in this conversation to lump 
the offsets from reforestation with the net income loss from the 
other measures of this bill. Would you agree with that or disagree? 

Dr. Glauber. Well, as I said earlier, there is no question that 
some producers are going to have greater opportunities than others 
to take advantage of particular offset provisions. I don’t think that 
necessarily means that one is excluded just because one can’t grow 
trees, for example. There are other things, changes in diets for ani- 
mals, that can result in fewer greenhouse gas emissions, and those 
could be potential offset sources. 

Mr. Cassidy. If I could have 30 more seconds. Will you be able 
to provide us with something specific for the aquaculture industries 
in terms of the impact upon net income? 

Dr. Glauber. I would be more than happy to do that in a follow 
up. 

Mr. Cassidy. That would be great. Thank you. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentlewoman from Colorado, Ms. Markey. 

Ms. Markey. Yes, thank you, Mr. Chairman. Thank you. Dr. 
Glauber, for this update. I have some questions on your modeling 
for future energy prices. Have you analyzed whether or not a cap- 
and-trade system with ag offsets would actually help to stabilize 
energy prices for ag in the future? It looks like from table 3 that 
electricity, that input cost will continue to increase. Does this take 
into account the increased use, whether it is nuclear or natural 
gas, wind, energy, on how they will stabilize our energy prices in 
the future, so what can you say about the future of energy costs? 

And then, second, did your modeling take into consideration the 
cost of doing nothing, particularly given the volatile swings in en- 
ergy costs that we have now? Look just last year when we were 
paying for $4.00 a gallon gas. Did you take into consideration what 
would be the increased cost for agriculture if we do nothing? 
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Dr. Glauber. Thanks. Insofar as the first question is concerned 
what we did is we utilized the energy price impacts that were esti- 
mated by EPA and EIA. Now both of those have specific scenarios 
that they considered, and I believe both of these scenarios that we 
looked at have a development of nuclear power and development of 
other renewables that will help meet these goals. In regards to 
your second question, no, what we considered was sort of the cur- 
rent environment and I assume current what we have under our 
baseline in terms of energy price. And we didn’t look at any varia- 
bility or probabilistic model there. We just considered what our es- 
timates are for energy price increases over the next 10 years. 

Ms. Markey. So just to be clear then, on table 3 then according 
to EPA the impact on energy prices continues to really increase 
dramatically until 2050, which is where your modeling went up to 
2050. 

Dr. Glauber. Absolutely. They are increasing in tandem, in lock 
step with the allowance prices, and because allowance prices are 
soon to be increasing because of — allowance prices are increasing 
by roughly five percent per year and so because of that energy 
prices are increasing accordingly. 

Ms. Markey. Thank you. 

The Chairman. The chair thanks the gentlewoman and recog- 
nizes the gentleman from Ohio, Mr. Latta. 

Mr. Latta. Thanks, Mr. Chairman. Thank you very much for 
being with us today. If I could just go over to your figure 3 on the 
graph on page 17. I am kind of interested in this. I represent, to 
just kind of give you an idea, northwest and north central Ohio. I 
represent across northern Ohio underneath Michigan. I represent 
about halfway down Indiana, and then I go about 140 miles east. 
And I look at this, and it shows only according to EPA, it says 
there is only one percent decline or less in income and then getting 
into another part of my district it says 1-2 percent. But I am kind 
of curious about this because all of the different figures and facts 
that we have examined and seen since the debate started on cap- 
and-tax that we are going to get hit a lot harder. And one of the 
figures that we saw was through the Heritage Foundation when 
they put together — since Ohio uses about 86 to 87 percent of all of 
our energy is coal-based, Indiana next door is around 94, I believe, 
and I believe it is 80 percent of all my rural electric co-ops in Ohio 
are co-generated where they get their energy from. 

And when I look at these numbers especially with the — that I 
represent the largest ag district in Ohio, and also interestingly 
enough I represent the largest manufacturing district in Ohio, that 
farmers in this area are only going to be affected by a one percent 
decline or less in net cash income when we see all these other sta- 
tistics showing that because of our high coal usage for energy 
usage on the farms we are going to be affected a lot more. So I am 
just kind of curious on that to begin with. 

Dr. Glauber. Sure. One, realize that we are looking at our short- 
terms results, at price increases that will essentially be seen for 
the electricity sector and the petroleum sector. Fertilizer producers, 
which is a big component of your producers costs, energy-related 
costs, will be exempt because of the rebates provided under H.R. 
2454. So in that case the main source is coming from higher fuel 
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costs, and again based on EPA and EIA estimates, EIA being 
roughly or a little bit higher than EPA, in some cases about twice 
that, you are talking about four percent sort of increase for elec- 
tricity under the EIA when petroleum prices are up around eight 
percent by 2020. 

And so over the near term those are pretty small costs. That is 
an increase — again if you look at total cost of production remember 
that fuel costs are about 5-6 percent, so you are increasing what 
is an increase in energy prices on the order of 5-10 percent. Energy 
prices there only comprise for the total production cost of these pro- 
ducers in the ten percent range, 10-15 percent range, so it is small 
when it is worked through that way. Now if you add fertilizer, of 
course it roughly doubles that impact. 

Mr. Latta. Well, again, I guess when you look at different statis- 
tics because we are looking at some of the areas where we are see- 
ing maybe an increase with fuel prices in gasoline and diesel be- 
cause, of course, when these have to be refined, and I have refin- 
eries right around my district, that you are looking at in some 
cases about a 50 percent increase predicted into the long term. At 
the same time when you figure into this is that, I have like prob- 
ably a lot of other folks that are on this Committee, a lot of my 
farmers not only farm full time but they have to work off the farm 
full time. When you look at the job hit on and off the farm my con- 
cern is we have a lot of farmers that rely on that off-farm income 
to make sure they can keep farming. When you put these two 
things together with the loss of income on the farm and then the 
question — we have been hit tremendously. According to the Na- 
tional Association of Manufacturers we have the ninth largest man- 
ufacturing district in the country. Now I am down to 15. I don’t 
even want to see what the next number is going to be. 

But what I am really concerned about is that we are just seeing 
the net cash farm income going down and with these increased 
costs because again we have to have both in our area for a lot of 
these people to survive. 

Dr. Glauber. Well, again, insofar as agriculture is concerned 
where we did our estimations the energy price impacts over the 
short run should be small. I think that, again, over the longer run, 
as you say, if you look at the EPA and EIA analyses, as one goes 
out to 2030, for example, one begins to see price impacts, the en- 
ergy price impacts out at the that level or at 2030, more in the 
range of 10-14 percent. If you go out to 2050, at least with the 
EPA analyses they are up more in the 30-35 percent range for at 
least natural gas and electricity. But, in the short run, particularly 
with the fertilizer rebates, that the impacts are — again, our esti- 
mates would show that those impacts are actually quite small. 

Mr. Latta. Mr. Chairman, if I can just ask one last question. 
Okay. If you go in your farthest out-years of a 30 percent increase, 
I guess my question is on the smaller family farms. How are they 
going to sustain because I am just thinking about those like my 
family and my wife’s family, they have been on the same farm 
since the 1830’s, and my brother-in-law’s farm, my father-in-law is 
pretty much retired, but my nephews are looking at whether they 
want to farm in the future. My question is with this 30 percent. 
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when you are looking at these cost increases, how is the smaller 
farmer going to survive in the future? 

Dr. Glauber. Well, if you translated the cost, those price in- 
creases directly into the production cost for 2050, they would he 
large costs. Again, if you are talking about as a percent of total pro- 
duction cost of being some 10-15 percent and increasing 10 percent 
or 30 percent, you are talking three, four, five percent potential hit 
on production costs, which is substantial. That said, that analysis 
is — we are talking about something in 2050, and we know that if 
you look back to the 1970’s and look at the current situation, we 
know our energy efficiency has improved dramatically over that 
time. So, again, one presumes — we didn’t assume it in our analysis 
because we were conservative in that regard. 

But the issue is whether or not you have switched to more en- 
ergy efficient technologies and things that would lessen that im- 
pact, switch to less energy intensive crops. And then, because of 
the offset side of the equation there is potential for making up 
those costs, particularly for Ohio where there would be a lot of po- 
tential things that could be done, tillage practices, et cetera. 

Mr. Latta. I thank the Chairman. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Michigan, Mr. Schauer. 

Mr. Schauer. Thank you, Mr. Chairman. Dr. Glauber, as I was 
looking at your testimony, I didn’t find that the analysis took into 
account impacts of increased bioenergy production. I wonder if you 
could talk about that. 

Dr. Glauber. In the analysis that was presented here, we did 
not. You are right. With higher energy prices that can potentially 
bring in more biofuel production, particularly for things like 
cellulosics, where I think people have talked about how the tech- 
nologies there, the costs of producing cellulosic ethanol is quite 
high currently, but relative to higher energy prices it could poten- 
tially bring in production. And I think that some of the models that 
have been done show that. Now, remember, in the long run that 
most of our models in our baseline show higher biofuel production 
and because of the mandates, et cetera, under the Energy Act there 
are limits to what, for example, could potentially be produced by 
starch-based ethanols. But, on the cellulosic side it could poten- 
tially speed development of some of those technologies. 

Mr. Schauer. Do you have any sense of the positive job impacts 
from that increased bioenergy production? 

Dr. Glauber. I don’t offhand. I can certainly — we have done 
studies on employment effects of biofuels, et cetera, and could cer- 
tainly provide those. 

Mr. Schauer. I come from the Midwest, as did the previous 
speaker, so I am very concerned, ultimately, about the impact on 
jobs. Agriculture is the second largest industrial sector in Michigan 
that is growing. That is a very positive sign. We have a very di- 
verse agricultural sector as well. I wonder, you used some of the 
EPA’s data. I want to make sure that we are looking at this in a 
relative and dynamic way. EPA, if we don’t pass legislation, is 
going to be implementing carbon reductions across the economy. I 
wonder if you have that kind of relative comparison or whether you 
take that into account. Again, sort of the question is what if we do 
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nothing given the EPA is going to be moving forward. I am not 
sure the public really understands that. 

Dr. Glauber. It is a good question, and, frankly, in our baseline 
we did not — what our baseline assumes is sort of business as usual 
relative to current world, and so we haven’t looked at a regulatory 
structure and what those potential effects would be. 

Mr. SCHAUER. Candidly, I am very afraid of what would happen 
if the EPA goes forward, and I think that is something that we 
need an addendum to this report to take your best guess of what 
the impact would be on agriculture if the EPA went ahead on their 
own. I am very, very concerned about that. 

Dr. Glauber. Well, just offhand, if I may, one of the key issues 
is what would happen to offsets, and if this were just in terms of 
the regulatory side in terms of providing restrictions and imposing 
costs that would ultimately be translated through the energy cost 
side of this. The flip side is would there be benefits on the other 
side, on the offset side, and I think there is where the problems 
would lie. 

Mr. SCHAUER. And this Committee worked very hard to protect 
agriculture and make sure the cap-and-trade program didn’t apply 
to farms, and we want to keep the USDA fully in its present posi- 
tion to oversee and support farming activity. Just also under the 
theme of sort of looking at this in a relative and dynamic way, we 
also need to take into account what some of our international com- 
petitors are doing. This is a global industry and some of our com- 
petitors are setting voluntary carbon caps. I wonder if you would 
take that into account in terms of looking at pricing. 

Dr. Glauber. There again, we did not take into account what is 
going on internationally. I think that is an issue. It certainly af- 
fects not just the cost side of the equation. That is what competi- 
tors might be paying but it would also potentially affect the offset 
side. That is, if we are looking at international offsets, which is 
again a big part of H.R. 2454, that too would have obviously a big 
impact. 

Mr. SCHAUER. And the gentleman from Louisiana brought up the 
issue of sort of border adjustments or border protections. I strongly 
supported that within this bill and clearly we can’t allow our farm- 
ers and our economy to be at a disadvantage, because in some form 
or fashion there will be a reduction in greenhouse gases in this 
country. If our competitors are not doing likewise — that will cost us 
jobs — so I just wanted to editorialize on that point. 

Dr. Glauber. And the key thing there is just to follow up as well 
is being able to do this in a WTO compliant way. 

Mr. SCHAUER. Thank you. I yield back. 

The Chairman. The chair thanks the gentleman. The chair 
would ask all Members to try to stay to the 5 minute rule. We 
have, obviously, a lot of Members with interest here, so we have 
a second round if anyone has further questions. I now recognize the 
gentleman from Pennsylvania, Mr. Thompson. 

Mr. Thompson. Thank you, Mr. Chairman. Dr. Glauber, thank 
you for your testimony. I want to start with a real basic and then 
go to something — my next question is very specific. Recently, the 
term global warming has been widely rebranded climate change. 
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Dr. Glauber, could you please explain that phenomenon and also 
define climate change. 

Dr. Glauber. Well, I guess I don’t have great definitions for cli- 
mate change, just in the sense that we would see significant 
changes in climatic patterns, things like temperature and precipita- 
tion, variability of climate and moving to where we would see dis- 
tributions of temperature and precipitation that would adjust — that 
would change over time, either favorable or unfavorable, I would 
characterize. 

Mr. Thompson. Which sounds like something we have always ex- 
perienced, I would say. 

Dr. Glauber. Yes. 

Mr. Thompson. I promised a real specific question then. Obvi- 
ously, agriculture has many different elements in that industry. I 
want to talk about one that is — well, just one of the elements, an 
important one, though, in my district and important in that it 
meets a strategic need in our country in terms of dairy. And I will 
be real specific. I am trying to look at the impact — my average 
dairy herd is family-owned, 85 head. They have enough acreage to 
grow just enough corn for most of them to feed their herd. And 
some of the things that they are living with are transportation cost, 
which for the milk — and our dairymen pay that. I think you men- 
tioned 5-10 percent is the number I heard for an increase in cost 
there. 

Diesel and gas prices because our equipment, that is what it 
runs on, whether it is tractors, generators, whatever. Again, 5-10 
percent was your number. Electricity costs, the Pennsylvania Pub- 
lic Utility Commission looked at the Waxman-Markey bill. They es- 
timated electricity cost in Pennsylvania going up 30 percent. 
Equipment cost, in terms of knowing what this would do to manu- 
facturers in Pennsylvania, and our farmers can’t afford to buy new 
equipment too often, but when they can it even drives up the cost 
to use equipment. Fertilizer costs, I think your numbers you gave, 
I heard in your earlier testimony, was ten percent in terms of get- 
ting as much corn production as possible to feed their herd. 

The processor cost, which, unfortunately, many of those can pass 
along to the producer in the short run. A simple question for you. 
How would these dairy farmers survive under this? 

Dr. Glauber. Well, again, I think for most of the — you are talk- 
ing about dairy producers in your region, which are effectively crop 
producers and dairy producers. 

Mr. Thompson. But the crops they are producing are corn to feed 
their cows. 

Dr. Glauber. That is right. 

Mr. Thompson. They are not planting trees. 

Dr. Glauber. That is right. And so in general one can talk about 
the cow side of it, as it were. Essentially the big impact there is 
on feed. Feed is very big component of a dairy producer’s cost, and 
to the degree that feed cost will be affected dairy producers would 
be affected as well. Now, again, I think on the feed side because 
of the rebates, et cetera, under this bill, at least in the short run 
would be small. So the impact on that side of the equation would 
be, and certainly our analyses of dairy production, et cetera, don’t 
show very large changes in herd size or profits from that industry. 
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Mr. Thompson. Let me say though right now the average farmer 
is losing $100 per cow per month in terms of dairy, so I would en- 
courage you to go back and look at the competencies of whoever is 
doing your numbers on terms of impact on dairy. And I realize that 
feed is one component, and it is important, but the numbers that 
you in your testimony today, in your written testimony and what 
you have shared, transportation cost, diesel and gas operation cost. 
We really didn’t get into the manufacturing side or what the hell 
it is going to drive up the cost of equipment in terms of new milk- 
ing parlors, tractors, all the things that our farmers use. 

I mean feed is obviously important, but I don’t think we have the 
luxury of this — of just looking at one element. We have to look at 
the whole picture. I want to move on just a little bit to — well, actu- 
ally I am not going to move on at this point. Maybe we will do a 
second round. I would appreciate it. 

The Chairman. The chair thanks the gentleman, and we will do 
a second round. The chair recognizes the gentleman from Mary- 
land. 

Mr. Kratovil. Thank you, Mr. Chairman. Thank you. Doctor, for 
your testimony. Your analysis distinguishes among farm types and 
regions. My question is does your analysis distinguish between 
farmers from states that are already participating in cap-and-trade 
programs in terms of regional programs? 

Dr. Glauber. Well, it does in the sense that the regional cost 
structures are imbedded in this model, so we take into account 
what producers in a given region, what those current costs of pro- 
duction are. 

Mr. Kratovil. And what is the impact on cost, comparatively, 
between states that are already participating in regional cap-and- 
trade programs and those that are not? 

Dr. Glauber. There I would — just looking at the data, we don’t 
see large discrepancies between regions, in general. Where we see 
the biggest impact, at least it was pointed out, in one of the earlier 
questions is that for those crops that are highly energy intensive 
that they tend to be affected. 

Mr. Keiatovil. But the argument for the increase in cost under 
the proposed legislation is that having a cap-and-trade program 
would indeed increase costs, correct? 

Dr. Glauber. Having a cap-and-trade program, well, in the sense 
that it affects, yes, in the sense that it affects utility prices. 

Mr. Kratovil. So for states that were already participating in a 
regional program, presumably, if that is true their costs would 
have already gone up? 

Dr. Glauber. Well, under this bill I am not sure. If you look at 
H.R. 2454 in looking at given the specifics of what the energy price 
impacts are estimated by EPA and EIA, then all regions will see 
some increases in energy prices. 

Mr. Kratovil. Are you aware of any study that specifically is 
looking at the issue of those already existing cap-and-trade pro- 
grams and the impact for those states as related to other states 
that are not? 

Dr. Glauber. I am not aware of any — I would be happy to get 
back with you on that. I am not personally aware of any. That 
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doesn’t mean that there aren’t studies out there, so we will look 
into that. 

Mr. Kratovil. Let me go back to sort of follow up on Mr. 
Schauer’s question. Without specifically excluding ag from EPA 
regulation as was done in the energy bill, is it possible that EPA 
could and would, in fact, regulate ag? 

Dr. Glauber. That is better directed at EPA. 

Mr. Kratovil. Let me ask it this way. Without such a specific 
exclusion, what would prohibit EPA from doing so? 

Dr. Glauber. Well, you are right in that sense that any regula- 
tions could be structured to affect all parties. That would be at the 
discretion of how EPA would interpret the legislation and Court de- 
cision. 

Mr. Kratovil. You mentioned the cost of fertilizer. What is the 
percentage of fertilizer that would be imported and so would not 
be subject to the additional cost that you are talking about? 

Dr. Glauber. I think currently about 50 percent — we are at 
about 50 percent or so imported. 

Mr. Kratovil. And 80 percent of it would not be subject to those 
additional costs that we are referring to? 

Dr. Glauber. That is right. 

Mr. Kratovil. Having spent significant time evaluating the pro- 
posed legislation given the fact that ag currently is not subject to 
the cap but can, in fact, participate in the offset program, what ad- 
ditional amendments would you suggest that we could do to further 
protect ag? 

Dr. Glauber. Well, again, in my view the single most pressing 
important issue in this whole debate is how the offset programs 
would be structured. It is a very careful balance of ensuring a pro- 
gram that would provide ample offset opportunities across a wide 
range of regions and commodities, but in a way that wouldn’t have 
those sort of unintended consequences of extremely high consumer 
prices, food prices, for example. 

Mr. Kratovil. Thank you. Doctor. I will yield back. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Alabama, Mr. Rogers. 

Mr. Rogers. Thank you, Mr. Chairman. I just want to ask two 
quick questions. One is a follow-up to Ms. Markey’s question when 
you were talking about your modeling and you included develop- 
ment of nuclear power in that modeling. Tell me more about that. 
We haven’t built a new nuclear facility in over 30 years in this 
country. 

Dr. Glauber. Let me clarify. We don’t have a nuclear industry 
modeled in the agricultural sector models that we are using. What 
I was saying is that we use the projections for the impacts on en- 
ergy prices that were done by EPA and EIA, and we use those sce- 
narios that — we took the so-called reference scenarios both by EIA 
and EPA that assumed that nuclear capacity would be built. I 
might add both of them have done analyses of if it weren’t built 
what the effects would be. I can say at least for 2030 if one looks 
at allowance prices, and remember that allowance prices are a 
rough indicator of what the energy prices would be, under the EPA 
scenario some $26 under the case we were looking at, and with a 
modified nuclear option some $30 under EIA was more like $61 
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under the reference price or under the reference scenario increas- 
ing to $72, so an increase if that capacity is not built in. 

Mr. Rogers. And I think that is the more realistic projection as 
a practical matter. The 2030 option, even if we were to start con- 
struction on some new facilities, we would be stretching it to get 
to that. The only other thing I wanted to ask about was when Mr. 
Goodlatte was talking to you, you mentioned that — ^you were talk- 
ing about offsets in the uncovered sector that could generate some 
revenue for farmers. Tell me more about what you meant about 
how they would generate revenue. 

Dr. Glauber. Well, in the sense that farmers can undertake 
practices that they would be essentially sequestering carbon under 
a variety of practices. It could be something like conservation, till- 
age or no-tillage where you would earn “X” tons per acre for under- 
going a practice. Because industries in affected sectors are going to 
be interested in reducing their reduction commitments, they will be 
willing to pay and so there would be a transfer there. 

Mr. Rogers. That is all I needed. Thank you, Mr. Chairman. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Minnesota, Mr. Walz. 

Mr. Walz. Thank you for being here. Dr. Glauber. I really appre- 
ciate it. It is important for us to keep a couple things in mind. The 
first thing I would says is the title of this hearing was going to be 
the potential economic impacts of climate change on the farm sec- 
tor, not H.R. 2454 but of climate change. In this argument, if I 
could reduce and take care of two things that I didn’t have to be 
concerned about, one is if I did not believe against the preponder- 
ance of every single, every single major scientific organization, that 
human impact is leading to climate change. If I could exclude that 
from my reasoning and exclude that oil is at $78 a barrel at the 
worse recession since the 1930s, and demand is at its lowest and 
it is not going to go up, then we could make some debates that 
there is going to be a negative economic impact on farming. 

The fact of the matter is when I hear people talk about what 
about tillable land, what about picking winners and losers, what 
about flooding in Louisiana, the bill won’t do that, the climate will 
do that. I think we need to have a honest discussion. If that is not 
part of what you believe then that needs to be put forward to 
where it is, and not go after where the data shows where ERA is 
at, not go after the data that shows where the projections are at 
based on baseline data. If you want to reject the scientific prepon- 
derance of this, that is absolutely correct. I don’t think we need to 
pick winners and losers, and I don’t think it needs to be a choice 
in this. I think we can exercise leadership, protect the farm econ- 
omy, protect the national security, and get to the heart of that. 

So my question is, coming from USDA what studies are out there 
to show, as I have seen some, part of the climate change is not fic- 
tional global warming for the entire globe, it is the instability of 
climate and unpredictability which is the farmer’s worse enemy. 
One of the things we see is a concentration of precipitation in much 
larger amounts in smaller days. Have you taken that into consider- 
ation? 

Dr. Glauber. It is not taken into account in the modeling itself, 
in part, because to understand that a lot of these effects are — most 
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of these studies that you mentioned, and there has been a number 
of studies that conclude very similar effects on agriculture. Most of 
those occur out in the 

Mr. Walz. We don’t have that data, and we don’t have that data 
from USDA. How can we make a good assumption? If the world 
were going to stay exactly the same as it is today, as I said, no cli- 
mate change is going to be a negative effect other than the usual 
swings or there is no change in oil prices, we might be able to de- 
termine that. I do have a study that shows, and it was one for agri- 
culture in Illinois alone, about a 1.2° centigrade increase in climate 
there will show a difference of about $9.3 billion in projected losses. 
Now is that a scenario that is every bit as plausible as oil prices 
staying stable or nothing happening? Those are things we need to 
look at. Another study found that the value of rain-fed non-irri- 
gated farmland in the central United States will fall 69 percent in 
the next 75 years because of its ability to be able to produce. 

Those are part of the equation we need to come up with and de- 
cide, and I would ask and see if, Mr. Chairman, I could submit to 
the record — Dr. Glauber, are you familiar with the study that came 
out of New York University Institute for Quality and Integrity, the 
Other Side of the Coin, that talks about and looked at these things 
not specifically for agriculture but the economy as a whole a 9:1 
cost basis. One of the best investments we can make is to get a 
handle on this, control our own energy needs. Like the gentleman 
from Virginia said, the generals understand there is a national se- 
curity need, and they project it to be a positive on the investment, 
a 9:1 return. 

Are those the type of things that should be studied in particular 
and in specific towards agriculture because, if I could, I would like 
to submit this one to the record. 

[The document referenced is located on p. 163.] 

The Chairman. Without objection. And then tomorrow I am 
going to submit one from the University of Tennessee that does 
start to do this. My question is does USDA with its resources at- 
tempt to duplicate or find out what this one is the analysis of the 
implications of climate change and then energy legislation? 

Dr. Glauber. Congressman, I don’t want to leave you with the 
wrong impression. We have done work on climate change and done 
numerous studies over the years that have looked at the impacts 
of climate change on agriculture, and I would be happy to provide 
those. 

Mr. Walz. Is any of it positive? 

Dr. Glauber. No. I mean in the sense — no, they all conclude 
very similar results, that is 

Mr. Walz. Are my nieces and nephews going to be able to farm 
if we do nothing? 

Dr. Glauber. It will depend on the crop. The more adaptable 
crops, there is potential — the bigger concerns are for the crops that 
are very specific to 

Mr. Walz. Rice and 

Dr. Glauber. Or fruits and vegetables and some of the crops 
that have a very definite niche with ecological demands 

Mr. Walz. Well, I look forward — I know tomorrow, and I sure 
don’t want to steal your thunder on this, tomorrow’s hearing may 
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be a more appropriate place to talk about a little some of the 
positives and some of the opposites as it goes in. But I would like 
to say, Mr. Chairman, I believe that all of us here, it behooves us 
to look at evidence on all sides of this and a short term view of 
this, a short term view of what is going to happen, is not going to 
secure this nation’s food, fiber, fuel and national security, and I 
yield back. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Nebraska, Mr. Smith. 

Mr. Smith. Thank you, Mr. Chairman, and thank you. Dr. Glau- 
ber, for your service and for your time here today. You did talk or 
you mentioned changing the diet, or the diet in livestock. Could you 
elaborate on that? 

Dr. Glauber. Well, the numerous studies done or some studies 
done at least in terms of greenhouse gas emissions and whether or 
not under the current feed ration mix that cattle, hogs, and poul- 
try, and looking at switches in diets to more — I believe it is more 
oils, is that right? Some shifts in diet, studies have been done that 
show that there are potential greenhouse gas reductions. Those 
could be, potentially under some offset program, credited. I can get 
you more information on that. In terms of feed rations and things 
like that, they are not exactly my specialty, but we certainly have 
information on that. 

Mr. Smith. In light of the fact that margins in livestock, in the 
livestock industry today are narrow to non-existent and even 
worse, I hope that we can have some balance there, but I appre- 
ciate that. On the transactional costs of purchasing credits, for ex- 
ample, what do you see as the average cost there? What would go 
to the brokers and certainly the traders, so to speak? 

Dr. Glauber. I think that is a great question, and a lot will de- 
pend — I mean there are a whole host of issues when you are talk- 
ing about an offset program in terms of how verifiable the offset 
is, how permanent it is, and to the degree that there is less reli- 
ability, then you are talking about potential discounts in the trans- 
actions. Just transaction cost themselves, those could — I would an- 
ticipate those would be pretty low just looking at other markets, 
contingency markets, that we see, things like the permits for acid 
rain and other sorts of things. I think the bigger concern is getting 
an offset market where you are crediting here a ton for this oper- 
ation that you can verify that it actually is a ton, and it will be — 
you will be doing what you say you are going to be doing. And that 
is important not just for domestic legislation, it is also important, 
obviously, for international accounting. 

Mr. Smith. The gentleman from Minnesota certainly pointed out 
with some passion on the issue as well that there is great harm 
and danger looming due to climate change, and are you confident 
that the cap-and-trade bill would mitigate that harm? 

Dr. Glauber. The issue, ultimately, will be what can be done 
internationally, clearly. I mean this is not something that one 
country can do in terms of global warming. I think it is important 
for — it speaks to the bigger issue of getting international agree- 
ment on greenhouse gas emissions. 

Mr. Smith. But you would say that we need to move forward 
first before other rather large emitters of carbon would participate? 
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Dr. Glauber. I think that, yes, I think that the climate bill 
itself, to me the key thing about the climate bill is doing it cor- 
rectly in terms of things like the offset program and having that 
established 

Mr. Smith. In terms of international participation? 

Dr. Glauber. Yes, both for that and also that we ensure that we 
have sufficient offsets to mitigate the cost of the legislation itself 
But, also in terms of, as I mentioned earlier, not causing unin- 
tended consequences of sequestering or pulling large swaths of land 
out of production. 

Mr. Smith. And do you believe that enactment of a cap-and-trade 
bill would or would not lead to higher food prices worldwide? 

Dr. Glauber. I think, again, depending how the offset provisions 
are accomplished, that there is potential there for higher food 
prices if a lot of land is taken out of production. I think the energy 
cost side, again, is relatively small, ultimately. 

Mr. Smith. But do the offsets depend on taking land out of pro- 
duction? 

Dr. Glauber. Not necessarily. There are other ways of acquiring 
carbon and again it depends on where the land is taken out of pro- 
duction, whether or not it is pasture land which obviously has an 
effect as opposed to prime corn land. So, there are real concerns 
there in terms of getting that part of it right, but there is obviously 
great potential there for the agricultural sector. 

Mr. Smith. Thank you. Thank you, Mr. Chairman. 

The Chairman. I thank the gentleman and recognize the gentle- 
woman from Pennsylvania, Mrs. Dahlkemper. 

Mrs. Dahlkemper. Thank you. Dr. Glauber. I want to ask if you 
believe that the peer reviewed economic literature regarding the 
impact of cap-and-trade has a generally settled opinion on the like- 
ly impacts of the legislation. 

Dr. Glauber. I think that — well, the economic literature on cap- 
and-trade, there is — there are a lot of studies out there that show 
estimates. I certainly looked at the EIA and EPA numbers, and 
they are fairly consistent. EIA is a little higher in terms of their 
overall impacts, and I would say in terms of translating that into 
the impacts on agriculture. I mentioned at the outset, I think that 
most of the models that have been done on the agricultural side 
show fairly similar, if one uses the same estimated impacts on en- 
ergy prices, the impacts on agriculture that these models would de- 
rive are fairly similar. 

Mrs. Dahlkemper. And do these economic models adequately in- 
corporate, do you think, a fair array of opinions from different cli- 
mate scientists? 

Dr. Glauber. Well, again, I want to be careful here because I 
don’t think — most of these models have not really looked at the sort 
of counter-factual case of what would happen if we had large 
changes in the climate, what about those costs, because then you 
would have to look at both what the impacts of the legislation are 
in terms of costs and offsets on producers, but also the impact on 
climate itself and how that is mitigated. I think that was alluded 
to by the previous questioner. I think that one way or the other 
that has not been done, and I am not aware of any model that has 
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looked at that whole array of issues, and it is important, as was 
mentioned earlier. 

Mrs. Dahlkemper. Certainly in my region in northwestern Penn- 
sylvania we have a grape industry that could be very much affected 
as well as certain nursery stock and other specialty crops. Thank 
you. I yield back. 

The Chairman. I thank the gentlewoman and recognize the gen- 
tleman from Missouri. 

Mr. Luetkemeyer. Thank you, Mr. Chairman. I appreciate the 
opportunity, and thank you. Dr. Glauber, for being here today. In 
your testimony you start out by saying that you are reviewing the 
potential economic impacts of the proposed legislation on the farm 
sector, and the cap-and-trade le^slation is based on the fact that 
we have man-made global warming. As a result of the revelations 
over the last week with regards to the U.N. Intercontinental Panel 
on Climate Change and how those folks have been able to skew 
some of the data and to withhold some of the information with re- 
gards to actual global warming trends and what have you, I am cu- 
rious as to whether we are going to continue down this path or not. 
I have a couple quotes here just this morning from Tim Wirth, 
President of the U.N. Foundation, “We have to right this global 
warming issue. Even if the theory is wrong, we will be doing the 
right thing in terms of economic environmental policy.” Christine 
Stewart, the former Canadian Minister of the Environment who led 
that country’s delegation to Kyoto said, “No matter if the science 
of global warming is all phony, climate change provides the great- 
est opportunity to bring about justice and equality in the world.” 

These folks are out there with an agenda that doesn’t include the 
facts. Based on this, what do you at the USDA, do you believe 
that — are you going to continue to support this position? 

Dr. Glauber. Congressman, all I can tell you is I am asked to 
do analyses of what things like the legislation would have on agri- 
culture, and I think there we try to be as objective as we can be. 
We try to be as transparent as we can be in terms of what the as- 
sumptions are. We look at how this legislation would affect a vari- 
ety of agricultural producers and ranchers and on a regional basis. 
I haven’t looked at the broader literature on global warming. I am 
aware of the controversies that have arisen over the last 

Mr. Luetkemeyer. Excuse me, but my question is if we are 
aware that this is based on unsound science, it is based on a polit- 
ical agenda versus actual belief that there is man-made global 
warming, why are you pursuing this at all? Shouldn’t you be going 
out here and disclosing the correct information and trying to get 
something done that is correct and that is going to be impactful 
and helpful to our farmers instead of wallowing around in some- 
thing that is not right? 

Dr. Glauber. I think the issue again for me is how would this 
legislation affect agriculture. I can’t address this controversy. It 
will get resolved hopefully. I don’t know what the answer is. 

Mr. Luetkemeyer. Okay. You are saying that you are going to 
address the impact on the farming community. One of the individ- 
uals that is going to testify shortly is Dr. Westhoff, from the Uni- 
versity of Missouri, which happens to be in my district. He heads 
up or is Co-Director of Missouri’s Food and Agricultural Policy Re- 
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search Institute, which studies these type of things. His study, and 
I assume his testimony this morning will include that the costs for 
Missouri wheat producers are going to go up over ten percent by 
2050 and over nine percent for corn producers in Missouri. How are 
they going to survive between now and then? 

Dr. Glauber. Well, again, as I said in my opening comments, 
certainly in the short run through 2025 most of the costs that 
would otherwise affect wheat producers in Missouri would be 
things like nitrogen fertilizer costs which will be 

Mr. Luetkemeyer. Forgive me for interrupting, but I have only 
a minute left here. But my question is this, and you have been 
asked three times now and you have never answered it, how are 
farmers going to exist between now and then, whenever you think 
the markets are going to turn or they can afford this. The gen- 
tleman from Nebraska just asked the same question as well, how 
are they going to be able to afford an increased cost when they are 
already in a negative position with their cash flow and with their 
income? How can they continue to absorb increased costs if they 
don’t get to price their products, sir? 

Dr. Glauber. If you look at the size of the energy price impacts, 
again you are talking about impacts that are out at 2050, and I 
might add our numbers aren’t all that different from what we 

Mr. Luetkemeyer. They are immediate that take place over a lot 
of time. They are going to be immediate with regards to the impact 
on the farming community from now on for the next 15, 20, 30 
years. How are they going to survive between now and then? 

Dr. Glauber. My point is they are gradual impacts. These are 
very gradual impacts, and for the first 12, 15 years they are very 
small, very small. And we are assuming — and Pat does the same 
thing I do when I look at these analyses. We assume essentially 
that the current technologies in place are going to remain in place. 

Mr. Luetkemeyer. Sir, if you have a wound and you bleed a cer- 
tain level of blood all the time eventually you are going to pass out 
and you are going to die, and that is exactly what has happened 
to our farmers. They are wounded right now and they are bleeding, 
and they need some help, and this does not help. Thank you, Mr. 
Chairman. 

The Chairman. The chair thanks the gentleman, and recognizes 
the gentleman from California, Mr. Costa. 

Mr. Costa. Have you had time to check out the differential as 
it relates to energy costs as it relates to specialty crops? It seems 
to me there is a limited evaluation in the analysis that you pro- 
vided on the impacts of specialty crops in comparison to other — the 
program crops that we see in other parts of the country. Obviously, 
I am speaking California specific where we have the largest, in 
terms of farm gate agricultural production, approximately $37 bil- 
lion last year, in almost 300 h- specialty crops. And, of course, we 
have high energy costs there as you know as we look at alter- 
natives. Could you please respond? 

Dr. Glauber. You are right in the sense that, frankly, we don’t 
have the detailed cost of production data that we would like to 
have on fruits and vegetables that we have on our row crops. Most 
of the row crops and livestock, things like cow-calf operators, hog 
operations, and dairy, we do periodic surveys where we take very 
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detailed — collect very detailed data on cost of production. That is 
one of the reasons we are able to do the sort of simulations, et 
cetera, that we do. For fruits and vegetables, what we do is we 
have an annual survey that surveys farms across the U.S., includ- 
ing fruit and livestock — or, excuse me, fruit and vegetable pro- 
ducers. And the analysis that we did there or that we presented 
in this report breaks out those producers in the aggregate, again 
showing fairly small cost as affects total production costs, largely 
because labor is such a large — such a big individual component for 
fruits and vegetables. 

Mr. Costa. Well, labor is a big estimate, and we will get to that 
in a moment, but you indicate in your testimony, and correct me 
if I am wrong, I noted $7,747 increase in energy costs for fruit and 
vegetable farms. 

Dr. Glauber. On average. 

Mr. Costa. Right. This is an annual increase? 

Dr. Glauber. This would be the increase for that year relative 
to the baseline in the year, yes. It is looking over the average for 
2012 to 2018 looking at the average annual increase. 

Mr. Costa. Well, given the horrific challenges U.S. agriculture is 
facing and in California, I can tell you it is just difficult, and then 
I am going to ask you the next question. Do these numbers take 
into account the notion that in places that I am talking about 99 
percent of our agriculture is irrigated and agriculture depends 
upon irrigation. It adds to those energy costs. 

Dr. Glauber. Two things. One is my colleague corrects me that 
that was the long run impact that is out — closer to 2040, 2050, that 
$7,000 number. But you are right, the energy costs are imbedded 
in things like irrigation. We do take that into account in terms of 
the potential increase, and when we were doing the analysis we 
also looked at surcharges on electricity prices and natural gas 
prices that are used for irrigation. 

Mr. Costa. And when did this — dairies as well are very energy 
intensive, and while the example that my colleague talked about 
from his constituent, or smaller dairies, with dairies in California 
that average 600 cows or 1,000 cows milking, those are much larg- 
er dairies, I can tell you they are energy intensive. 

Dr. Glauber. You are right. Obviously, when you are looking at 
any producer, it is hard to — we tend to look at just the nature of 
it. We have to do averages so 

Mr. Costa. I know, but these numbers are somewhat false. You 
are not taking into account the other larger problem. I voted 
against cap-and-trade because I just don’t think it works for some 
of the same reasons that was mentioned here earlier. But that 
aside in the drought conditions that we are transporting water at 
enormous cost, have you taken any snapshot to look into the im- 
pact that droughts are having in certain key areas of the country, 
especially the regulatory drought that we have in California? 

Dr. Glauber. In the sense that the cost of production data was 
based on 2007, it does not reflect the more recent increases due to 
the regulatory 

Mr. Costa. Then a lot of this information then is no longer valid 
in terms of our current 

Dr. Glauber. Well, it may not be valid for a specific 
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Mr. Costa. I mean this drought has lasted 3 years and in other 
parts of the Southwest, and God forbid it lasts a fourth year, but 
it seems to me you need to go back and update your information 
at the very least if this is going to be of any value to us. 

Dr. Glauber. Well, again. Congressman, I would be happy to 
look at some follow-up and get back to you on it. 

Mr. Costa. All right. We will follow up. Thank you very much. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentleman from Kansas. 

Mr. Moran. Mr. Chairman, thank you. Dr. Glauber, thank you 
for the opportunity to question you today. And again I apologize for 
the last time we were together in this room in which I didn’t give 
you a chance to respond to my question. I even heard from your 
predecessor that I was rude to you, so again I apologize for my 
manners. 

Dr. Glauber. That is quite all right. 

Mr. Moran. It was unbecoming of me and hopefully out of char- 
acter. I would say that the legislation passed by the House of Rep- 
resentatives now a few weeks ago in my mind remains the most 
damaging piece of legislation ever passed by the House of Rep- 
resentatives during my time in Congress, as far as it affects agri- 
culture. And I indicated that in this Committee and I indicated 
that on the House floor and urged my Agriculture colleagues to op- 
pose that legislation despite the efforts by this Committee to 
refocus some of the jurisdiction of the issue from the EPA to the 
Department of Agriculture. 

One of the things that I think we have not talked about, and I 
am interested in knowing whether your study has considered at 
least this theory of mine, and that is while agriculture producers 
will not move their operations abroad due to increasing cost, the 
land is here in the United States, farming will continue as long as 
it is conceivably profitable, but I have a great concern about agri- 
cultural processors. It seems to me that with increasing costs 
caused by cap-and-trade, and other issues, agriculture processors 
can move their operations abroad which then not only has an em- 
ployment consequence to the United States but has a cost effect 
upon agriculture producers. The farmer ultimately is damaged by 
the industry that he or she deals with being countries away around 
the globe as compared to down the road. 

And, again, my premise is based upon the belief that the in- 
creased cost to agriculture processors whether it is an ethanol 
plant or a processing facility, a chemical company, a livestock proc- 
essor, a packing plant, we have to have real concern that that sec- 
tor of the agriculture economy departs this country as it becomes 
less and less competitive in a global economy. Any comments or re- 
sponse to my thoughts? 

Dr. Glauber. Congressman, frankly, we haven’t looked at the 
processing sector. One of the difficulties is we just don’t have cost 
data on it, and I know just in speaking to some of the people that 
have come through my office, and I presume have also been up to 
see you too, are processors who are concerned about this aspect. 
Again, a lot will depend on what the individual price impacts are 
on these individual firms. Again, in the near term it is less of an 
issue. Over the longer run, the bigger issue is going to be on effi- 
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ciencies and things like that. But you are right. For some proc- 
essing firms, they may be very energy intensive, and those will 
take — just like in agriculture there will be differential 

Mr. Moran. Would it be safe to assume that refining capacity, 
if it moves abroad, is more expensive, the end product is more ex- 
pensive to agricultural and other consumers in the United States? 
And my assumption is that it is better to have the packing plant 
down the road buying your cattle than in South America. That has 
to have a price consequence, a cost consequence upon the actual 
farmer or stockman in the United States, true? 

Dr. Glauber. Yes. There is no question. If there is added cost 
at the processing level that has some effect both in terms on the 
retail side and also on the other side on the purchasing side. 

Mr. Moran. Thank you. Dr. Glauber. 

Dr. Glauber. Thank you. 

Mr. Moran. Thank you, Mr. Chairman. 

The Chairman. The chair thanks the gentleman. Doctor, you 
have been very generous with your time, but I believe Mr. Thomp- 
son had a follow-up comment or question. 

Mr. Thompson. Just real quickly. First of all, let me in the spirit 
of apology, let me apologize for questioning the competence of the 
folks who have done the analysis on dairy farming. Let me encour- 
age them to go back to the books and look at the statistics you 
shared today in terms of diesel, gas, and electricity cost and all 
those things that, frankly, farmers have to figure out how to write 
the check out for on a monthly basis, because it is all part of the 
picture, and they are drowning, they are dying today. As my col- 
league from Missouri talked about, in general about farmers, the 
dairy farmers are really taking it hard. 

Just briefly, natural gas is the cleanest fossil fuel, and we cer- 
tainly have vast amounts of on tap resources right here on and off 
shore in the Outer Continental Shelf. Natural gas, we have already 
established, is also a necessity in running our nation’s farms. In 
my view, if this debate is really about curbing our carbon emissions 
and we really wish to protect our farms and food supplies then nat- 
ural gas should be encouraged. Natural gas to me is a bridge that 
buys us time until we have significant amounts of renewable en- 
ergy and proper infrastructure in place. Not only will natural gas 
be a cleaner fuel and one that we can control the price of here at 
home, natural gas production will create a enormous number of 
skilled, good paying jobs. 

I know the Marcellus Shale that is in part of my district and 
New York and Ohio and West Virginia that created, I believe, 
somewhere around 28,000 jobs in 2008. Dr. Glauber, you discussed 
H.R. 2454 will necessarily increase energy costs in the agriculture 
sector and how the legislation attempts to lessen the burden. My 
question is why bother capping natural gas and offering all these 
offsets when we have huge amounts of natural gas that can be eas- 
ily developed and in quantity. The Marcellus Shale plate alone is 
the single largest plate of natural gas in the world, and that is in 
addition to everything else we have on the continent and the Outer 
Continental Shelf, and also it is just clean, good clean energy. 

Dr. Glauber. Well, there are a lot of advantages for natural gas 
and certainly in terms of pollutants, et cetera. However, on a green- 
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house gas side, they do have substantial greenhouse gas emissions, 
and that is, at least in theory, why they were addressed specifically 
in the legislation. I would agree with you in many of the points you 
made insofar as, one, natural gas, we know a lot of producers use 
it already as a direct fuel cost for pumping for irrigation, et cetera, 
and there are a lot of advantages of natural gas. And certainly 
when we saw the increases in the prices over the last few years 
those producers had to make some pretty quick adjustments. 

Mr. Thompson. I yield back. 

The Chairman. I thank the gentleman. The gentleman from Lou- 
isiana, a follow-up question? 

Mr. Cassidy. First a comment based on what you just said. Actu- 
ally, you could probably show that natural gas has a lower carbon 
footprint than corn-based ethanol, and I think that would be fairly 
easily shown. But as I looked at your testimony on page 23, yes, 
page 23, and again I am looking at rice — energy inputs relative to 
total operating expenses for selected crops. Rice takes it on the 
chin. I think rice, if you add the cost of fuel and fertilizer, is the 
highest priced of any other among all the crops. 

Dr. Glauber. Absolutely, per acre. You are absolutely right. 

Mr. Cassidy. Now really this kind of extends my argument re- 
garding aquaculture to rice. Will they be able to compete absent 
WTO-defined tariffs with foreign importers if they have such an en- 
ergy-intensive process? 

Dr. Glauber. Well, the flip side of it is looking at it on a percent 
of operating cost and there rice is not quite as high as some of the 
other commodities, but still quite high, in general. I think that a 
key for rice will be, potentially, whatever offsets can be generated 
on rice production by tillage practices, et cetera. 

Mr. Cassidy. Now my next question is knowing that they flood, 
is there going to be some sort of carbon offset for flooding? They 
don’t till per se. 

Dr. Glauber. My colleague here who knows a lot about offsets 
says that there are potentials on nutrient management, and what 
I would like to do is follow up with you with a more detailed re- 
sponse. 

Mr. Cassidy. My next question is that clearly the Achilles’ heel 
behind this whole theory of this bill is the carbon leakage of energy 
intensive industries to other nationals, the Caribbean, China, 
India, et cetera, who just said they are not going to comply with 
this. So what about carbon leakage of our fertilizer? We are already 
importing some percentage you mentioned. Frankly, I can see a 
business plan you would not expand here. You would expand else- 
where because in 15 years this subsidy goes away and you would 
be at a competitive cost advantage by carbon leakage of the fer- 
tilizer manufacturers. 

Dr. Glauber. Well, again, with rebates that will take you 
through 2025, thereabouts, you are right. At that point, natural gas 
prices, if that is phased out, there are issues then about competi- 
tion with foreign producers, and a lot will depend there in terms 
of what is done internationally. 

Mr. Cassidy. So we know that it is the global emissions of carbon 
that is important, not just that which is produced in the United 
States. If we have carbon leakage of these energy intensive indus- 
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tries then we are probably net going to be no better off, maybe 
worse, assuming they have lower environmental protections. My 
next question is the EITE, does that totally hold the producer 
harmless? For example, they are going to buy natural gas to make 
their fertilizer, but that natural gas price is already inflated be- 
cause there is going to be someone else who is having to pay for 
emissions and tacking that on to the cost of the natural gas. And 
so there are several areas in the production line where the natural 
gas price will be elevated. Is the producer of the fertilizer totally 
held harmless or is it only for that which they themselves would 
be penalized for emitting? 

Dr. Glauber. My understanding is that they will be exempt from 
the additional surcharge that would be implied by the allowance 
price for carbon. 

Mr. Cassidy. And is that the well head to their product going out 
the door, or is it just for the natural gas coming in to their product 
going out the door? 

Dr. Glauber. I think it is as a feedstock that that price will 
be 

Mr. Cassidy. From the well head? 

Dr. Glauber. Yes. 

Mr. Cassidy. So then the cost of that offset passes all the way 
down to the producer, the refiner, and then the intermediary, the 
pipeline guy, and then the fertilizer manufacturer itself? 

Dr. Glauber. Yes. That is my understanding. Now the other 
thing too is that don’t forget because natural gas prices are going 
up for others, those who aren’t protected, they are actually the de- 
mand. Demand would be affected a bit for natural gas prices, so 
if you take out the allowance price the price could be slightly small- 
er than it would have been otherwise. But again that is very con- 
jectural. 

Mr. Cassidy. One more thing. The industrial-owned rural utili- 
ties, they are going to be subject to both the renewable energy 
standard and they are going to be subject to their emissions stand- 
ard. Many of them in the Southeast have limited access to renew- 
able energy sources, but they are also going to have the carbon ex- 
emptions, and since they are investor-owned, they will not have the 
same for whatever megawatts exemption. What is going to be — did 
you break out the impact of investor owned utilities versus the mu- 
nicipalities or the co-ops as regard to what is going to happen to 
the rural people in their districts? 

Dr. Glauber. We did not. Congressman, but let me get back to 
you on that as a follow up. 

Mr. Cassidy. It seems like that could be a significant difference. 

Dr. Glauber. I would be happy to look at it. 

Mr. Cassidy. Thank you very much. I yield back. Thank you. 

The Chairman. The chair thanks the gentleman. Dr. Glauber, 
thank you very much. You have been more than generous with 
your time, so thank you very much. 

Dr. Glauber. And we will see you tomorrow. 

The Chairman. See you tomorrow. We now would like to wel- 
come our second panel. I would like to yield to the gentleman from 
Missouri for an introduction of one of our panelists. 
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Mr. Luetkemeyer. Thank you, Mr. Chairman. As I get settled 
in, it is my privilege this morning to introduce to the Sub- 
committee, Dr. Pat Westhoff. He is Co-Director of the Food and Ag- 
ricultural Policy Research Institute there at the University of Mis- 
souri. It is called FAPRI, an acronym. He is a Research Associate 
Professor in Agriculture Economics. FAPRI conducts some of the 
most respected objective agricultural research in the world. I am 
proud to represent this institution in Congress. Dr. Westhoff is a 
native of Manchester, Iowa, and he joined FAPRI in 1996. 

Prior to joining FAPRI Missouri, he served 4 years as the Chief 
Economist for the Democratic staff of the United States Senate 
Committee on Agriculture, Nutrition, and Forestry. From 1983 to 
1992 he worked at the Iowa State University Center for Agricul- 
tural and Rural Development for FAPRI at Iowa State. He ob- 
tained his Ph.D. in agricultural economics from Iowa State Univer- 
sity. We don’t hold that against him. He is now at MU. We beat 
them in football this year so we are okay with that, right. Doc? 
Through the hard work of Dr. Westhoff and Dr. William Meyers, 
FAPRI has gained the respect of the agricultural industry from the 
much anticipated yearly baseline projection to the analysis con- 
ducted for Congress and outreach with farmers and agricultural or- 
ganizations. FAPRI serves as a valuable asset for this industry 
helping both producers and policy makers develop smart decisions 
about the future of agriculture in Missouri, and throughout this na- 
tion. 

They are basically the Bible when it comes to agriculture in our 
state. Through fantastic research, we rely on them tremendously 
for their input and data that they come up with. Pat himself has 
been a tremendous asset to my district and to the American agri- 
cultural industry. I greatly appreciate his being here today and 
look forward to his testimony. Welcome. 

The Chairman. The chair thanks the gentleman. We also would 
like to welcome Dr. Joe L. Outlaw, Professor and Extension Econo- 
mist — Farm Management and Policy, Department of Agricultural 
Economics, Texas A&M University; Dr. John M. Antle, Professor of 
Agricultural Economics and Economics, Montana State University; 
Dr. Judith Capper, Assistant Professor of Dairy Science, Depart- 
ment of Animal Sciences, Washington State University; Mr. Rich- 
ard Pottorff, Chief Economist, Doane Advisory Services, St. Louis, 
Missouri. Dr. Outlaw, you may begin when you are ready. 

STATEMENT OF JOE L. OUTLAW, Ph.D., CO-DIRECTOR, 
AGRICULTURAL AND FOOD POLICY CENTER; PROFESSOR 
AND EXTENSION ECONOMIST— FARM MANAGEMENT AND 
POLICY, DEPARTMENT OF AGRICULTURAL ECONOMICS, 
TEXAS A&M UNIVERSITY, COLLEGE STATION, TX 

Dr. Outlaw. Mr. Chairman and Members of the Committee, 
thank you for the opportunity to testify on behalf of the Agricul- 
tural and Food Policy Center at Texas A&M University on our re- 
search regarding the potential economic impacts of climate change 
on the farm sector. For more than 25 years we have worked with 
the Agriculture Committees in the U.S. Senate and House of Rep- 
resentatives providing Members and Committee staff objective re- 
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search regarding the potential affects of agricultural policy changes 
on our database of U.S. representative farms. 

My testimony today summarizes the results of an analysis re- 
quest from Senator Saxby Chamblis to analyze the impacts of the 
cap-and-trade provisions of the American Clean Energy and Secu- 
rity Act of 2009 on the farm sector. Our analysis, which I have pro- 
vided for the record,* assessed the impacts of H.R. 2454 by includ- 
ing: the anticipated energy related cost increases directly experi- 
enced by agricultural produces for inputs such as fuel and elec- 
tricity and indirectly experienced, such as higher chemical prices 
resulting from higher energy prices; the expected commodity price 
changes resulting from producers switching among agricultural 
commodities; afforestation of land previously employed in agricul- 
tural commodity production; and the estimated benefits to agricul- 
tural producers from selling carbon credits. 

AFPC currently does not maintain sector level economic models 
with the amount of detail required to develop estimates of all the 
impacts listed above along with their feedback effects. Therefore, 
we utilized the EPA estimated energy price changes, as well as es- 
timates of carbon and agricultural commodity prices from McCarl’s 
FASOM-GHG model to evaluate the farm level effects of H.R. 
2454. The results of this analysis are dependent on the estimated 
outcomes contained in the EPA analysis of H.R. 2454. As additional 
sector level analyses are conducted and estimates are refined, 
AFPC will update the farm level analysis. 

AFPC has a history of maintaining a unique dataset of rep- 
resentative crop, livestock, and dairy farms and utilizing them to 
evaluate the economic impacts of agricultural policy changes. This 
analysis was conducted over the 2007-2016 planning horizon using 
FLIPSIM, our risk-based whole farm simulation model. The data 
described 98 farming operations in the nation’s major production 
regions came from producer panel interviews to gather, develop, 
and validate the economic and production information required to 
describe and simulate representative crop, livestock, and dairy 
farms. 

In our report we analyzed three scenarios relative to our base- 
line. Today these results are going to focus on the cap-and-trade 
with ag carbon credits scenario. Mr. Chairman, we have been doing 
policy analysis for the Congress for nearly 30 years and we have 
never had to make this many assumptions just to complete an 
analysis. Cropland requirements for carbon dioxide sequestration 
specify that land must be engaged in a minimum or no-till cropping 
program. Extension budgets from different states were used to de- 
termine changes in input and overhead costs typically experienced 
in converting from conventional tillage practices to no-till farming. 
Methane digesters may be beneficial to some confinement dairies, 
allowing them to generate electricity and reduce greenhouse gases. 

This study assumed a dairy size of 500 cows or more is necessary 
to make erecting a methane digester a viable economic option, 
which eliminates — we had 16 of 22 farms that would be able to do 
this. For this study, AFPC’s representative cattle ranches and rice 
farms were the only two categories of farms that were assumed not 


*The document referred to is located on p. 216. 
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to participate in carbon sequestration activities. In terms of meas- 
uring performance, our report had five different measures. We have 
used average ending cash reserves in 2016 to highlight as the most 
appropriate measure to evaluate this type of long-run decision. In 
other words, will the farm be better off or worse off at the end of 
the period based on cash on hand at the end of the year? 

Table 2 provides a summary of the farms with higher and lower, 
relative to the baseline, average ending cash reserves in 2016. 
Twenty-seven out of 98 representative farms are expected to be 
better off at the end of the period in terms of their ending cash re- 
serves. Most of the feedgrain/oilseed farms located in or near the 
Corn Belt and wheat farms located in the Great Plains, have high- 
er average ending cash reserves under this scenario. Eight wheat 
farms are better off under this scenario, while one cotton and no 
rice farms or cattle ranches are better off. One dairy is better off 
because it produces and sells surplus corn and soybeans which are 
projected to see higher prices as a result of this program. 

While a few farms would be as well off as under the baseline 
with only slightly higher carbon prices each year, there are also 
several farms that would need carbon prices of $80 per ton per year 
or more to make them as well off as under the baseline. I would 
like to finish with a few points. These results are entirely depend- 
ent on the EPA analysis, however, we were only able to analyze the 
very beginning of the cap-and-trade implementation through 2016. 
Based on the projected carbon prices after 2025, producers would 
be much better off waiting for higher carbon prices to sell carbon 
credits. 

We based many of our assumptions regarding how the cap-and- 
trade program in H.R. 2454 would work on the Chicago Climate 
Exchange which may or may not be accurate. Mr. Chairman, that 
completes my statement. 

[The prepared statement of Dr. Outlaw follows:] 

Prepared Statement of Joe L. Outlaw, Ph.D., Co-Director, Agricultural and 

Food Policy Center; Professor and Extension Economist — Farm 

Management and Policy, Department of Agricultural Economics, Texas 

A&M University, College Station, TX 

Mr. Chairman and Members of the Committee, thank you for the opportunity to 
testify on behalf of the Agricultural and Food Policy Center at Texas A&M Univer- 
sity on our research regarding the potential economic impacts of climate change on 
the farm sector. For more than 25 years we have worked with the Agricultural Com- 
mittees in the U.S. Senate and House of Representatives providing Members and 
Committee staff objective research regarding the potential affects of agricultural pol- 
icy changes on our database of U.S. representative farms. 

My testimony today summarizes the results of an analysis request from Senator 
Saxby Chamblis to analyze the impacts of the CAP and Trade Provisions of “The 
American Clean Energy and Security Act of 2009” (H.R. 2454) on the farm sector. 
Our analysis, which I have provided for the record, is entitled “Economic Implica- 
tions of the EPA Analysis of the CAP and Trade Provisions of H.R. 2454 for U.S. 
Representative Farms”. Our report assessed the impacts of H.R. 2454 by including: 

• The anticipated energy related cost increases directly experienced by agricul- 
tural producers for inputs such as fuel and electricity and indirectly experi- 
enced, such as, higher chemical prices resulting from higher energy prices. 

• The expected commodity price changes resulting from producers switching 
among agricultural commodities and afforestation of land previously employed 
in agricultural commodity production. 

• The estimated benefits to agricultural producers from selling carbon credits. 
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AFPC currently does not maintain sector level economic models with the amount 
of detail required to develop estimates of all of the impacts listed above along with 
their feedback effects. Therefore, we utilized the EPA estimated energy price 
changes, as well as, estimates of carbon and agricultural commodity prices from 
McCarl’s FASOM-GHG model to evaluate the farm level impacts of H.R. 2454. 

The results of this analysis are dependent on the estimated outcomes 
contained in the EPA analysis of H.R. 2454. As additional sector level anal- 
yses are conducted and estimates are refined, AFPC will update the farm 
level analysis. 

AFPC has a 26 year history of maintaining a unique dataset of representative 
crop, livestock and dairy farms and utilizing them to evaluate the economic impacts 
of agricultural policy changes. This analysis was conducted over the 2007-2016 
planning horizon using FLIPSIM, AFPC’s risk-based whole farm simulation model. 
Data to simulate 98 farming operations in the nation’s major production regions 
come from producer panel interviews to gather, develop, and validate the economic 
and production information required to describe and simulate representative crop, 
livestock, and dairy farms. The FLIPSIM policy simulation model incorporates the 
historical risk faced by farmers for prices and production. 

Scenarios Analyzed 

• Baseline — Projected prices, policy variables, and input inflation rates from the 
Food and Agricultural Policy Research Institute (FAPRl) January 2009 Base- 
line. 

• Cap & Trade without Ag Carbon Credits — Assumes H.R. 2454 becomes effective 
in 2010. Imposes EPA commodity price forecasts along with estimated energy 
cost inflation on representative farm inputs. 

• Cap & Trade with Ag Carbon Credits — Assumes H.R. 2454 becomes effective in 
2010. Imposes EPA commodity price forecasts along with estimated energy cost 
inflation on farm inputs, converts farms to no-till production (if applicable) and/ 
or installs a methane digester on dairies over 500 head and sells carbon credits 
at EPA estimated market prices. 

• Cap & Trade with Ag Carbon Credits and Saturation — ^Assumes no-till farm- 
land reaches carbon saturation in 2014. This scenario represents the loss of rev- 
enues that will be experienced by farms at some point due to carbon saturation 
of the soil. This scenario is not relevant for the analysis of methane digesters 
on the dairies since saturation is not an issue. 

This testimony will focus on the Cap & Trade with Ag Carbon Credits scenario. 
Assumptions 

Mr. Chairman, we have been doing policy analyses for the Congress for nearly 30 
years and we have never had to make this many assumptions — just to complete our 
analysis. 

Cropland requirements for carbon dioxide sequestration specify that land must be 
engaged in a minimum or no-till cropping program. Higher fuel and input costs have 
driven the majority of the AFPC representative crop farms to participate in some 
form of reduced tillage; however, very few are truly no-till operations. 

Extension budgets from different states were used to determine changes in input 
and overhead costs typically experienced in converting from conventional tillage 
practices to no-till farming. All AFPC farms with the potential to sequester carbon 
dioxide (based on Conservation tillage soil offset map available from the Chicago 
Climate Exchange) were converted to no-till operations using their respective state 
Extension budgets as a template. Crop yields were not changed when the switch to 
no-till was made. 

Methane digesters may be beneficial to some confinement dairies, allowing them 
to generate electricity and reduce greenhouse gases (GHG). The destruction of 
GHGs makes the dairies eligible to receive carbon credits for their efforts. This 
study assumed a dairy size of 500 cows or more is necessary to make erecting a 
methane digester a viable economic option. Sixteen of 22 AFPC representative 
dairies have sufficient cow numbers to justify a digester based on this assumption 

For this study, AFPC’s representative cattle ranches and rice farms were the only 
two categories of farms that were assumed not to participate in carbon sequestra- 
tion activities. In order to participate in the grassland or pastureland carbon seques- 
tration, the ranches would need to reduce their stocking rates substantially which 
would have substantially changed the economics of the ranches. Therefore, we as- 
sumed they would likely not participate for the purposes of this study. We are un- 
aware of any carbon sequestration protocol in effect for rice farms therefore we as- 
sumed they would be unable to participate. 
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Commodity Prices, Inflation Rates, and Interest Rates Assumed in the Analysis 
We developed annual estimates of commodity prices and inflation rates by inter- 
polating between the 5 year time periods and alternative carbon price scenarios, and 
applying the percentage changes in the estimated economic variables from the EPA 
scenario estimates and EPA Baseline to the January 2009 FAPRI Baseline. 

The estimated gross and net-to-farmer carhon prices per ton utilized in this study 
are summarized in Table 1. AFPC assumed that a fee structure similar to that used 
hy the Chicago Climate Exchange (CCX) would likely be utilized under H.R. 2454. 


Table 1. Gross and Net-to-Farmer Carbon Prices Utilized in Representative Farm Analysis, 2010 to 2016.i 


Year 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

Gross ($/ton) 

8.97 

9.704 

10.438 

11.172 

11.906 

12.64 

13.374 

Net-to-farmer ($/ton) 

7.75 

8.41 

9.07 

9.73 

10.40 

11.06 

11.72 


' These prices were derived from EPA estimates for 2015 and 2020 and extrapolated and inter- 
polated to provide annual estimates. 


Measures of Economic Performance 

Eive alternative measures of economic performance are provided for each of the 
farms. These are: 

• Average Annual Total Cash Receipts — Average annual cash receipts in 2010- 
2016 from all sources, including market sales, carhon credit payments, counter- 
cyclical/ACRE, direct payments, marketing loan gains/loan deficiency payments, 
crop insurance indemnities, and other farm related receipts. 

• Average Annual Total Cash Costs — Average annual cash costs in 2010-2016 
from all sources including variable, overhead, and interest expenses. 

• Average Annual Net Cash Farm Income — Equals average annual total cash re- 
ceipts minus average annual cash expenses in 2010-2016. Net cash farm in- 
come is used to pay family living expenses, principal payments, income taxes, 
self employment taxes, and machinery replacement costs. 

• Average Ending Cash Reserves in 2016 — Equals total cash on hand at the end 
of the year in 2016. Ending cash equals beginning cash reserves plus net cash 
farm income and interest earned on cash reserves less principal payments, Fed- 
eral tcixes (income and self employment), state income taxes, family living with- 
drawals, and actual machinery replacement costs (not depreciation). 

• Average Ending Real Net Worth — Real Equity (inflation adjusted) at the end 
of the year in 2016. Equals total assets including land minus total debt from 
all sources. 

Results 

Average ending cash reserves in 2016 will be highlighted as the most appropriate 
measure to evaluate this type of long-run decision. In other words, will the farm 
be better off or worse off at the end of the period based on cash on hand at the 
end of the year? 

Table 2 provides a summary of the farms with higher and lower (relative to the 
Baseline) average ending cash reserves in 2016. Twenty-seven out of 98 representa- 
tive farms are expected to he better off at the end of the period in terms of their 
ending cash reserves. 


Table 2. Representative Farms by Type That Flave Fligher or lower Ending Cash Reserves tor the Cap & Trade 
With Ag Carbon Credits Scenario Reiative to the Baseiine. 


Farm Type 

Higher 

Lower 

Total 

Feedgrain/Oilseed 

17 

8 

25 

Wheat 

8 

3 

11 

Cotton 

1 

13 

14 

Rice 

0 

14 

14 

Cattle Ranches 

0 

12 

12 

Total 

27 

71 

98 


Results show that all of the crop farms and dairies are expected to realize slightly 
higher average annual cash receipts under the Cap & Trade scenarios due to slight- 
ly higher crop and milk prices resulting from instituting cap-and-trade. The lone ex- 
ception is the 12 cattle ranches that realize slightly lower receipts due to lower calf 
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prices. As one would expect, the Cap & Trade with Ag Carbon Credits scenario re- 
sults in slightly higher cash receipts than the Baseline. The amount of the carbon 
credits is relatively small with many farms averaging less than $10,000 per year 
higher receipts. 

Costs differ from the Baseline and Cap & Trade with Ag Carbon Credits due to 
imposition of higher input costs and expenses incurred for conversion to no-till on 
farms eligible for carbon credits and construction of methane digesters on eligible 
dairy farms. 

Most of the feedgrain/oilseed farms located in or near the Corn Belt and wheat 
farms located in the Great Plains, have higher average ending cash reserves under 
the Cap & Trade with Ag Carbon Credits scenarios. In addition, all but a few of 
the feedgrain/oilseed farms end the analysis period with higher cash reserves. Eight 
wheat farms are better off under the Cap & Trade with Ag Carbon Credits scenario, 
while one cotton and no rice farms or cattle ranches are better off. One dairy 
(WID146) is better off because it produces and sells surplus corn and soybeans 
which are projected to see higher prices as a result of cap-and-trade. 

The average level of carbon prices necessary for the farms to be as well off as 
under the Baseline were estimated for farms who would be worse off under the Cap 
& Trade with Ag Carbon Credits scenario. Given the assumptions in this study, for 
some farms such as rice and the cattle ranches, no level of carbon prices would 
make them as well off as the Baseline. While a few farms would be as well off as 
the Baseline with only slightly higher carbon prices each year, there are also several 
farms that would need carbon prices of $80 per ton per year or more to make them 
as well off as the Baseline. 

I would like to finish with a few points: 

• These results are entirely dependent on the EPA analysis, however, we were 
only able to analyze the very beginning of Cap & Trade implementation through 
2016. 

• Based on the projected carbon prices after 2025, producers would be much bet- 
ter off waiting for higher carbon prices. 

• We based many of our assumptions regarding how the Cap & Trade program 
in H.R. 2454 would work on the Chicago Climate Exchange which may or may 
not be accurate. 

Mr. Chairman, that completes my statement. 

The Chairman. Thank you, Dr. Outlaw. Dr. WesthofF. 

STATEMENT OF PATRICK WESTHOFF, Ph.D., CO-DIRECTOR, 

FOOD AND AGRICULTURAL POLICY RESEARCH INSTITUTE; 

RESEARCH ASSOCIATE PROFESSOR, DEPARTMENT OF 

AGRICULTURAL ECONOMICS, UNIVERSITY OF MISSOURI- 

COLUMBIA, COLUMBIA, MO 

Dr. WESTHOFF. Thank you, Mr. Chairman, for the opportunity to 
speak with you and other Members of the Subcommittee, and 
thanks to Congressman Luetkemeyer for the very kind introduc- 
tion. My name is Pat Westhoff, and I am the Co-Director of the 
Food and Agricultural Policy Research Institute at the University 
of Missouri. Today, I will discuss some of the reasons why there is 
so much uncertainty about the impacts of climate change legisla- 
tion on the farm sector. As you know, legislation approved by the 
House would create a cap-and-trade system. And as Dr. Glauber 
talked about earlier, the Energy Information Administration has 
estimated possible impacts of the legislation on energy markets 
and the general economy. 

Translating these estimated changes in energy costs to changes 
in farm production expenses is not as easy as one might think. 
Given the EIA’s basic estimates of the House bill’s impact on en- 
ergy cost, we estimate that operating costs for corn producers 
would increase by about 1.8 percent in 2020 compared to levels 
that would have prevailed in a reference scenario. Operating costs 



55 


would increase by two percent for wheat, 2.2 percent for soybeans, 
and 2.3 percent for cotton. Using the EIA’s energy cost estimates 
for 2030, we estimate that nominal corn operating expenses would 
increase by 5.7 percent relative to a reference scenario. Soybean 
costs would increase a little bit less while the proportional increase 
in wheat and cotton cost would be actually larger than those for 
corn. 

Other estimates of energy costs would, of course, lead to different 
estimates of crop production cost impacts. In addition to its basic 
scenario, EIA has examined a number of other scenarios for how 
the House-passed bill would impact energy markets. Because these 
different scenarios result in different estimates of fuel costs, they 
result in different estimates of farm production expenses as well. 
In 2020, corn operating expenses increased by just .9 percent in 
one of those EIA scenarios, but as much as 2.5 percent in another 
one of those scenarios. In 2030, the corresponding changes ran 
from as little as 2.3 percent to as much as 8.4 percent, so just mak- 
ing the point again there is great uncertainly what the production 
cost impacts might be because of so much uncertainty of what the 
impacts might be on energy costs. 

I want to focus most of my remaining remarks on possible im- 
pacts on crop production patterns because I don’t think those have 
gotten enough attention so far. There are several reasons why crop 
production patterns could shift in response to climate change legis- 
lation. Eirst, rising input costs could cause some shifts away from 
crops that experience the largest increases in production expenses. 
Second, the opportunity to earn offset income could encourage land- 
owners to reduce the amount of land used to produce current crops 
and expand the area devoted to forestry or the production of energy 
crops, as we have heard about today already. 

If relatively little land shifts from cropland to forestry uses, cli- 
mate change legislation may have only very small effects on crop 
production and crop prices, but if more significant amounts of crop- 
land shift to forestry uses, the result would be larger production in 
crop production. This in turn would result in higher crop prices 
that would increase market revenue for farmers who continue to 
grow traditional crops. This increase in market revenues could off- 
set some or even all of the increase that might occur in crop oper- 
ating expenses. If large shifts in acreage do occur, they would have 
impacts that go far beyond possible effects on crop producer re- 
ceipts. Higher crop prices would increase feed costs for the live- 
stock industry. These higher feed costs, in turn, would result in re- 
duced production and higher prices for meat and dairy products. 
Consumer food prices would increase. 

Higher crop prices would reduce the quantity of agricultural 
products exported by the United States. Eorestry uses of land re- 
sult in different patterns of rural employment and economic activ- 
ity that result from current crop production patterns. Einally, it is 
important to distinguish the effects that result when one country 
changes its policies from effects that result when all countries 
change policy simultaneously. Eor example, much of the analysis 
conducted so far assumes that U.S. firms will be able to purchase 
large amounts of offsets from other countries for practices that re- 
duce emissions or sequester carbon. Similar policies in other coun- 
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tries could increase competition for such offsets. This would tend 
to increase allowance prices, resulting in higher domestic energy 
prices and more demand for domestic offsets. 

In summary, there are five things we think we know and do not 
know. Number one, the House-passed legislation would raise en- 
ergy costs, and this would translate into higher farm production ex- 
penses; two, just how large the increase in production costs would 
be is unknown. Alternative sets of reasonable assumptions result 
in very different estimates of crop production cost impacts; number 
three, the ability to earn offset income by changing production 
practices or planting trees or energy crops could have major im- 
pacts on agricultural production, commodity prices, farm income, 
consumer food costs, and rural communities; four, the greater the 
shift in acreage away from production of traditional crops to trees 
or energy crops, the larger the potential impact on crop production 
and prices. Resulting increases in revenues may offset some or 
even all of the increase in production expenses for crop producers, 
and, finally, unilateral U.S. changes in climate policy could have 
very different impacts than if there is a multilateral agreement to 
reduce greenhouse gas emissions. Again, thank you very much, Mr. 
Chairman, for your interest in our work. 

[The prepared statement of Dr. Westhoff follows:] 

Prepared Statement of Patrick Westhoff, Ph.D., Co-Director, Food and 

Agricultural Policy Research Institute; Research Associate Professor, 

Department of Agricultural Economics, University of Missouri-Columbia, 

Columbia, MO 

Thank you, Mr. Chairman, for the opportunity to speak with you and other Mem- 
bers of the Subcommittee. My name is Pat Westhoff, and I am a Co-Director of the 
Food and Agricultural Policy Research Institute at the University of Missouri 
(FAPRI-MU). For the last 25 years, our mission has been to provide objective anal- 
ysis of issues related to a^icultural markets and policy. 

Our institute is examining some of the possible impacts of climate change legisla- 
tion on markets for agricultural products, farm income, and consumer food prices. 
So far, the research has raised many questions and provided few definitive answers. 

Today, I will discuss some of the reasons why there is so much uncertainty about 
the impacts of climate change legislation on the farm sector. Consistent with 
FAPRTs mission, I will neither endorse nor oppose particular policy proposals, but 
hope to provide information that will be useful as you consider issues related to cli- 
mate change. 

Legislation approved by the House (H.R. 2454) would create a cap-and-trade sys- 
tem. Such a policy would raise farm production expenses by increasing energy costs 
to users of fossil fuels. It would also encourage activities that reduce greenhouse gas 
emissions and sequester carbon. Some of these activities could have important im- 
pacts on agricultural production, which in turn would affect farm commodity prices. 

Production cost impacts 

The Energy Information Administration (EIA) has estimated possible impacts of 
the legislation on energy markets and the general economy. In its “basic” scenario, 
EIA estimates that the House-passed bill would raise the nominal cost of diesel fuel 
by about eight percent in 2020 from reference scenario levels. Electricity costs would 
increase by about four percent, and industrial users would pay 14 percent more for 
natural gas. 

Translating these estimated changes in energy costs to changes in farm produc- 
tion expenses is not as easy as one might think. Consider the case of fertilizer. Ni- 
trogen fertilizer is produced in a very energy-intensive process that uses large quan- 
tities of natural gas. One might therefore expect that nitrogen fertilizer costs would 
increase in line with the estimated increase in natural gas costs. 

The story is more complex. First, much of the nitrogen fertilizer used in the 
United States is imported, and foreign fertilizer producers would not necessarily ex- 
perience the same change in production costs as domestic manufacturers. Second, 



57 


the House-passed legislation includes provisions to provide free emission allowances 
to energy-intensive, trade-exposed (EITE) industries, including the nitrogen fer- 
tilizer industry. This could hold down costs to nitrogen fertilizer producers, at least 
until EITE allowances are phased down beginning in 2025. Third, even if the result 
is a significant increase in fertilizer prices, farmers could reduce their fertilizer 
usage, thus limiting increases in expenditures. 

FAPRI-MU has prepared preliminary estimates of impacts on farm production ex- 
penses that try to consider all of these concerns. Given EIA’s basic estimates of the 
House bill’s impact on energy costs, we estimate that operating costs for corn pro- 
ducers would increase by about 1.8 percent in 2020 compared to levels that would 
have prevailed in a reference scenario. Operating costs would increase by 2.0 per- 
cent for wheat, 2.2 percent for soybeans, and 2.3 percent for cotton. 

These estimates of production cost impacts all depend on a particular set of EIA 
estimates of energy cost impacts for one particular year. As the cap on greenhouse 
gas emissions is reduced over time, EIA estimates that energy costs would increase 
by even larger proportions. In 2030, for example EIA’s basic scenario estimates that 
the House-passed bill would raise nominal diesel fuel costs by 15 percent, electricity 
costs by 22 percent, and industrial natural gas costs by 26 percent. Furthermore, 
the scheduled phase-down of free EITE allowances means that nitrogen fertilizer 
producers would be less insulated from increases in natural gas costs. 

Using EIA’s energy cost estimates for 2030, we estimate that nominal corn oper- 
ating expenses would increase by 5.7 percent relative to a reference scenario. Be- 
cause soybean production uses little nitrogen fertilizer, soybean costs would increase 
less (4.9 percent), while the proportional increase in wheat (6.3 percent) and cotton 
(6.4 percent) costs would actually be proportionally larger than the increase for corn. 

Other estimates of energy costs would, of course, lead to different estimates of 
crop production cost impacts. In addition to its basic scenario, EIA has examined 
a number of other scenarios for how the House-passed bill could impact energy mar- 
kets. For example, in its “high offsets” scenario, EIA considers what might happen 
if it is very easy to find ways to reduce greenhouse gas emissions and sequester car- 
bon. This would substantially reduce the cost of emission allowances and result in 
significantly lower ener^ costs. 

In contrast, EIA’s “high cost” scenario assumes that it is not as easy to reduce 
emissions in electric utilities as in the basic scenario, in part because it proves more 
difficult to expand production of nuclear energy. This raises the estimated costs of 
emission allowances and the costs to users of fossil fuels. 

Because these different scenarios result in different estimates of fuel costs, they 
result in different estimates of farm operating expenses. In 2020, corn operating ex- 
penses increase by just 0.9 percent in the high offset scenario, but by 2.5 percent 
in the high cost scenario. In 2030, the corresponding changes are 2.3 percent in the 
high offset scenario and 8.4 percent in the high cost scenario {Table 1). 

Other institutions have also estimated impacts of the House legislation on energy 
costs. For example, CRA International estimates were used in earlier FAPRI-MU 
analysis of possible impacts on Missouri crop production expenses. In that analysis 
(FAPRI-MU Report #05-09), Missouri dryland corn operating costs increased by 3.2 
percent in 2020 and 3.8 percent in 2030. 

The earlier analysis did not consider impacts of EITE provisions, thus explaining 
its larger estimate of 2020 production cost impacts. However, in 2030, ElA’s basic 
and high cost scenarios result in larger impacts on energy costs than estimated by 
CRA. It should not be surprising, therefore, that the estimated impacts on 2030 na- 
tional corn operating costs under EIA’s basic and high costs scenarios are larger 
than the previous FAPRI-MU estimate of increases in 2030 Missouri dryland corn 
operating costs. 


Table 1. Estimates of Changes in Nominal Farm Operating Costs Resulting From H.R. 2454 



EIA basic scenario 

EIA high offset 
scenario 

EIA high cost 
scenario 

Nominal energy cost impacts * 
Diesel fuel 




2020 

8.3% 

4.6% 

9.0% 

2030 

15.0% 

8.0% 

17.5% 

Electricity 




2020 

3.8% 

3.6% 

5.4% 

2030 

22.3% 

11.8% 

32.7% 

Industrial natural gas 




2020 

14.4% 

8.3% 

20.2% 

2030 

25.9% 

10.2% 

39.9% 
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Table 1. Estimates of Changes in Nominal Farm Operating Costs Resulting From H.R. 2454 — Continued 



EIA basic scenario 

EIA high offset 
scenario 

EIA high cost 
scenario 

Crop operating cost impacts 

Corn 




2020 

1.8% 

0.9% 

2.5% 

2030 

5.7% 

2.3% 

8.4% 

Soybeans 




2020 

2.2% 

1.3% 

2.6% 

2030 

4.9% 

2.5% 

6.3% 

Wheat 




2020 

2.0% 

1.0% 

2.8% 

2030 

6.3% 

2.6% 

9.2% 

Upland cotton 




2020 

2.3% 

1.4% 

2.9% 

2030 

6.4% 

3.1% 

8.8% 


* Catculations based on EIA reported nominal energy cost data. Note that inflation-corrected 
real price changes generally would be slightly smaller, as EIA estimates that the scenarios would 
result in slightly higher rates of overall price inflation in the economy. 

The EIA scenarios are briefly described in the text. The full EIA analysis is available at http: I j 
www.eia.doe.gov / oiaf! servicerpt / hr2454 / index.html. 

The key point is that there is great uncertainty about the magnitude of the im- 
pact on farm production expenses, primarily because of great uncertainty about the 
magnitude of impacts on energy costs. If it is relatively easy for electric utilities and 
others to reduce greenhouse gas emissions and sequester carbon, allowance prices 
will be relatively low, increases in energy costs will be modest, and impacts on farm 
production expenses will be fairly small. If it proves much more difficult to reduce 
emissions and sequester carbon, allowance prices will be much higher, as will en- 
ergy costs and farm production expenses. 

Shifts in production patterns 

In addition to its effect on production expenses, climate change legislation could 
have many other important effects on the farm sector. For example, others will 
speak to you tomorrow about the opportunities for farmers to earn income by selling 
offsets for activities that reduce emissions or sequester carbon. I want to focus most 
of my remaining remarks on possible impacts on crop production patterns. 

There are several reasons why crop production patterns could shift in response 
to climate change legislation. 

First, rising input costs could cause some shifts away from crops that experience 
the largest increases in production expenses. Unless changes in production expenses 
are larger than in the scenarios we have examined so far, we do not expect this ef- 
fect to cause large reductions in overall U.S. crop production. As a result, we do not 
expect the increase in production expenses to translate into very large increases in 
prices for corn, wheat, soybeans, cotton, and other crops. 

Second, the opportunity to earn offset income could encourage landowners to re- 
duce the amount of land used to produce current crops and expand the area devoted 
to forestry or the production of energy crops. Analysis conducted for the Environ- 
mental Protection Agency using the FASOM model suggests that climate change 
legislation could lead to tens of millions of acres shifting from crop and pasture uses 
to forestry. Analysis conducted at the University of Tennessee suggests that there 
could be a large expansion in production of energy crops such as switchgrass. 

We have begun to do some work looking at the possible impacts on the farm sec- 
tor that might result if some land shifts to forestry uses in response to climate 
change legislation. As the work is ongoing, it would be premature to cite specific 
estimates, but it could be useful to discuss some early lessons that appear likely to 
hold even after we refine the analysis. 

(1) If relatively little land shifts from cropland to forestry uses, climate change 
legislation may have only small effects on crop production and prices. If crop 
prices are largely unchanged, producers who face higher production expenses 
are likely to experience a reduction in income, unless they can earn money by 
selling offsets for practices like conversion to no-till farming methods. 

(2) If more significant amounts of cropland shift to forestry uses, the result 
would be a larger reduction in crop production. This, in turn, would result in 
higher crop prices that would increase market revenue for farmers who continue 
to grow traditional crops. This increase in market revenues could offset some 
or all of the increase in crop operating expenses. 
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(3) If very large amounts of land shift to forestry uses, as suggested in the 
FASOM analysis, the reduction in crop production could cause very significant 
increases in crop prices. The resulting increase in market revenue could well 
exceed any increase in crop operating costs. In such a case, net revenue over 
operating costs could exceed reference scenario levels, even for producers who 
do not directly earn any offset income. 

If large shifts in acreage do indeed occur, they would have impacts that go far 
beyond possible effects on crop producer receipts. Higher crop prices would increase 
feed costs for the livestock industry. These higher feed costs, in turn, would result 
in reduced production and higher prices of meat and dairy products. Consumer food 
prices would increase, not just for products made from grains and vegetable oils, but 
also for beef, pork, poultry and milk. All else equal, higher crop prices would reduce 
the quantity of agricultural products exported by the United States. Forestry uses 
of land result in different patterns of rural employment and economic activity than 
result from current crop production patterns. 

If climate change legislation increases the demand for land to sequester carbon 
in trees, prices for crop and pasture land are likely to be bid higher. This would 
benefit current landowners, but could make it more difficult for new and established 
producers who rent land or who were looking to buy additional land to grow tradi- 
tional crops. 

In addition to possible impacts on crop supplies, climate change legislation could 
have complex effects on the demand for agricultural products. Higher energy costs 
would make it more expensive to process and transport food, likely increasing the 
gap between farm and consumer food prices. The demand for biofuels could be af- 
fected both by the opportunity to earn offset income and by changes in fossil fuel 
prices. Effects of climate change legislation on the macroeconomy could have an im- 
pact on domestic food demand. Export demand facing U.S. agriculture could be af- 
fected both by the legislation’s impacts on the global economy and by the oppor- 
tunity of foreign producers to earn offset income by changing production practices 
to reduce emissions and sequester carbon. 

From bills to regulation 

Any analysis being done today about the impacts of climate change legislation will 
be built on a series of assumptions about how the rest of the policy process will un- 
fold. Final legislation may differ in important ways from the House-passed bill. 
Many important decisions would need to be made in writing rules to implement any 
legislation that is finally approved. It is inevitable that many of the policy assump- 
tions underlying analysis today will differ in important ways from final implementa- 
tion of compromise legislation. Just to take one critical example, impacts of climate 
change legislation on the farm sector will look very different if implementing rules 
make it very easy to earn offset income by planting trees than if it is difficult. 

Climate change and international efforts 

The discussion so far has not focused on climate change itself, primarily because 
I am not an expert on climate change and its potential impacts on agricultural pro- 
duction. It has been argued that the proposed legislation would have only modest 
impacts on the world’s climate over the next few decades. If instead the climate ef- 
fects are large, they might have important impacts on agricultural production and 
prices. 

When examining trade agreements, it is important to distinguish effects that re- 
sult when one country changes its policies from effects that result when all coun- 
tries change policies simultaneously. A similar point is relevant here: it is important 
to be clear whether one is reporting changes that result only from proposed U.S. 
climate change legislation, or changes that might result if there is a global agree- 
ment. The discussion here has focused on U.S. legislation only, but it could matter 
tremendously what actions other countries are also taking to address climate 
change. 

For example, much of the analysis conducted so far assumes that the U.S. firms 
will be able to purchase large amounts of offsets from other countries for practices 
that reduce emissions or sequester carbon. Similar policies in other countries could 
increase competition for such offsets. This would tend to increase allowance prices, 
resulting in higher domestic energy costs and more demand for domestic offsets. 

Summary 

There is considerable uncertainty over the possible impacts of climate change leg- 
islation on the U.S. agricultural sector. Here is a brief summary of what we think 
we know and what we do not: 
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(1) The House-passed legislation would raise energy costs, and this would trans- 
late into higher farm production expenses. 

(2) Just how large the increases in production costs would be is unknown. Alter- 
native sets of reasonable assumptions result in very different estimates of pro- 
duction cost impacts. 

(3) The ability to earn offset income by changing production practices or plant- 
ing trees or energy crops could have major impacts on agricultural production, 
commodity prices, farm income, consumer food costs, and rural communities. 

(4) The greater the shift in acreage away from production of traditional crops 
to trees or energy crops, the larger the potential impact on crop production and 
prices. Resulting increases in revenues may offset some or all of the increase 
in production expenses for crop producers. 

(5) Unilateral U.S. changes in climate policy could have very different impacts 
than if there is a multilateral agreement to reduce greenhouse gas emissions. 

Thank you for your interest in our work. 

The Chairman. Thank you, Doctor. Dr. Antle. 

STATEMENT OF JOHN M. ANTLE, Ph.D., PROFESSOR OF 
AGRICULTURAL ECONOMICS AND ECONOMICS, MONTANA 
STATE UNIVERSITY; COURTESY PROFESSOR OF 
AGRICULTURAL AND RESOURCE ECONOMICS, OREGON 
STATE UNIVERSITY; UNIVERSITY FELLOW, RESOURCES FOR 
THE FUTURE, BOZEMAN, MT 

Dr. Antle. Mr. Chairman and Members of the Subcommittee, 
thank you for this opportunity to appear today and testify about 
the potential impacts of climate change and greenhouse gas mitiga- 
tion on the farm sector and the food industry. My name is John 
Antle. I am a Professor of Agricultural Economics and Economics 
at Montana State University in Bozeman, Montana. The following 
are the main points I would like to emphasize. First, agriculture 
and the food system are likely to be impacted substantially by cli- 
mate change and by policies designed to mitigate the effects of 
greenhouse gas emissions. While these sectors are dynamic and 
have demonstrated capability to adapt to change, the economic im- 
pacts of climate change on agriculture and the food system more 
broadly are likely to be substantial. 

There are many important unanswered questions about the abil- 
ity of agriculture and the food system to adapt to climate change, 
including the effects of policies designed to reduce greenhouse gas 
emissions as my colleagues have been pointing out. Second, studies 
of climate change impacts have likely underestimated the impacts 
of climate change on agriculture and the food industry, and have 
underestimated the importance of possible adaptations and miti- 
gating effects of climate change. Climate impact assessments of ag- 
riculture have been limited in scope and relevance because of limi- 
tations of the data and the models used. Moreover, studies have 
not measured the cost of adaptation or accounted for possible 
changes in climate extremes. 

For example, studies of production agriculture have not ade- 
quately accounted for impacts of pests and diseases on crops, and 
have not adequately addressed impacts on important climate sen- 
sitive sectors such as specialty crops, horticulture, livestock, poul- 
try, and rangelands. The impacts of climate change on transpor- 
tation infrastructure and the food processing industry, and the ef- 
fects of greenhouse gas mitigation policies also have not been stud- 
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ied adequately. Third, there is a need for a comprehensive assess- 
ment of the effects of existing and likely future policies on agricul- 
tural adaptation. Many existing policies are likely to affect the abil- 
ity of U.S. agriculture and the food sector to adapt to climate 
change, and in my written testimony I provide further discussion 
of these issues. 

Finally, there is a potential important role for the public sector 
to facilitate agricultural adaptation to climate change. The substan- 
tial role that the public sector has played in making investments 
that led to the success of U.S. agriculture in the 20th Century 
raises a number of questions about the appropriate policies in the 
context of climate change. A key question for policy is whether cli- 
mate change justifies an expanded role in these areas or whether 
markets can stimulate adequate responses to the adjustments that 
will be required as the climate changes. 

Again, thank you, Mr. Chairman and Members for this oppor- 
tunity to participate in this panel. I will be happy to respond to 
your questions. I will just conclude by noting that in addition to my 
written testimony, this is related to some work that I have been 
carrying out with an organization here in Washington, D.C., Re- 
sources for the Future on climate adaptation. I think some of that 
other work might be of interest to the Committee. Thank you very 
much. 

[The prepared statement of Dr. Antle follows:] 

Prepared Statement of John M. Antle, Ph.D., Professor of Agricultural 

Economics and Economics, Montana State University; Courtesy Professor 

OF Agricultural and Resource Economics, Oregon State University; 

University Fellow, Resources for the Future, Bozeman, MT 

Mr. Chairman and Members of the Subcommittee, thank you for this opportunity 
to appear today to testify about the potential impacts of climate change on the farm 
sector. My name is John M. Antle and I am a Professor of Agricultural Economics 
and Economics at Montana State University in Bozeman, Montana. I also am a 
Courtesy Professor of Agricultural and Resource Economics at Oregon State Univer- 
sity, and a University Fellow at Resources for the Future in Washington, D.C. I was 
first involved with research on the economic impacts of climate change while serving 
as a Senior Economist for the President’s Council of Economic Advisers in 1990, and 
since then have conducted research on climate change impacts and greenhouse gas 
mitigation in the United States and in other regions of the world. I have also served 
as a Lead Author and Contributing Author to the Third and Fourth Assessment Re- 
ports published by the Intergovernmental Panel on Climate Change. 

My testimony today is a brief summary of a longer publication that may be of in- 
terest to this Committee, available on the world-wide web (www.rff.org ! News ! Fea- 
tures ! Pages ! CUmate-Change-Forcing-Farmers-to- Adapt. aspx). That study reviews 
recent research on economic impacts of climate change, and discusses implications 
for U.S. agriculture’s potential to adapt to climate change. That report was prepared 
for a research program at Resources for the Future — a nonpartisan research organi- 
zation in Washington, D.C. — on adaptation to climate change in agriculture and 
other sectors of the U.S. economy (http: ! I www.rfforgINews ! ClimateAdaptationI 
Pages / domestic home.aspx). 

The following are the main points I would like to emphasize: 

• Agriculture and the food system are likely to be impacted substantially 
by climate ehange and by policies designed to mitigate the effects of 
greenhouse gas emissions. While these sectors are dynamic and have dem- 
onstrated capability to adapt to change, the economic impacts of climate change 
on agriculture and the food system are likely to be substantial. There are many 
important unanswered questions about the ability of agriculture and the food 
system to adapt to climate change. There are also important, unresolved ques- 
tions about the effects of policies designed to reduce greenhouse gas emissions. 
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• Studies of CC impacts have likely underestimated the impacts of cli- 
mate change on agriculture and the food industry, and thus have un- 
derestimated the importance of possible adaptations in mitigating the 
effects of climate change. Climate impact assessments of agriculture have 
been limited in scope and relevance because of limitations of the data and mod- 
els used. For example, studies of production agriculture have not adequately ac- 
counted for impacts of pests and diseases on crops, and have not adequately ad- 
dressed impacts on important climate-sensitive sectors such as specialty crops, 
horticulture, livestock, poultry and rangelands. The impacts of climate change 
on transportation infrastructure and the food processing industry, and the ef- 
fects of greenhouse gas mitigation policies, also have not been studied ade- 
quately. 

• There is a need for a comprehensive assessment of the effects of exist- 
ing and likely future policies on agricultural adaptation to climate 
change. Many existing policies are likely to affect the ability of U.S. agriculture 
and food sector to adapt to climate change. These include: 

° Agricultural subsidy and trade policies which reduce flexibility and have un- 
intended consequences for global markets. 

° Production and income insurance policies and disaster assistance. While pro- 
viding some protection against climate variability and extreme events, to 
some extent these policies also may reduce the incentive for farmers and 
ranchers to take adaptive actions. 

° Policies encouraging soil and water conservation and provision of ecosystem 
services. These policies protect water quality and enhance ecosystem services 
such as wildlife habitat, but also may reduce flexibility to respond to climate 
change by reducing the ability to adapt land use and to respond to extreme 
events. 

° Environmental policies and agricultural land use regulation, such as regula- 
tions for location and disposal of waste from confined animal production facili- 
ties, are likely to affect the costs of adaptation. 

° Tax policies affect agriculture in many ways, and could be used to facilitate 
adaptation, for example, through favorable treatment of capital depreciation 
and investments needed to offset greenhouse gas emissions. 

° Energy policies and greenhouse gas mitigation policies are likely to have 
many impacts on agriculture as a consumer and as a producer of energy. De- 
velopment of new bioenergy production systems and greenhouse gas offset 
policies may benefit agriculture and facilitate adaptation. The increased cost 
of fossil fuels associated with greenhouse gas mitigation policies will ad- 
versely affect incomes of farmers in the near term, in the longer term it will 
have the benefit of encouraging adaptation. 

• There is a potentially important role for the publie seetor to faeilitate 
agrieultural adaptation to climate change. The substantial role that the 
public sector has played in making the complementary investments that led to 
the success of U.S. agriculture in the 20th century raises a number of questions 
about appropriate policies in the context of climate change. A key question for 
policy is whether climate change justifies an expanded role in these areas or 
whether markets can stimulate adequate responses to the adjustments that will 
be required as the climate changes. Examples of areas for public activity may 
be: 

° Estimation of adaptation costs and reassessment of impacts. 

° Breeding climate-resilient crop and livestock varieties. 

° Adaptation of confined livestock and poultry production to climate change 
and extremes, and development of resilient livestock waste management tech- 
nologies. 

° Impact of climate change on insect pests, weeds and diseases and their man- 
agement. 

° Effects of adaptation strategies on ecosystem services associated with agricul- 
tural lands. 

° Public information on long-term climate trends. 

° Assessing implications of energy policies and greenhouse gas mitigation poli- 
cies for agriculture and the food sector. 



63 


Adaptation and Impact Assessment 

Agricultural production and productivity depend on the genetic characteristics of 
crops and livestock, soils, climate, and the availability of needed nutrients and en- 
ergy. Researchers use crop and livestock growth simulation models to analyze the 
possible impacts of climate change and increases in atmospheric carbon dioxide 
(CO 2 ) concentrations (known as CO 2 fertilization) on crop and livestock productivity. 
Temperature and precipitation, key drivers of agricultural production, operate on 
the highly site-specific and time-specific basis of the microclimate in which a plant 
or animal is located. Aspects of agriculture and food system impacted by climate 
change include: 

• Soil and water resources. 

• Crop, livestock and poultry productivity. 

• Farm structure, income and financial condition. 

• Waste management for confined animal production facilities. 

• Ecosystem services from agricultural landscapes. 

• Food quality and safety. 

• Market infrastructure. 

• Food processing and distribution. 

Several methodologies have been used to estimate possible impacts of climate 
change on agriculture. Most studies use integrated assessment models, which com- 
bine process-based crop and livestock models that simulate the impacts of climate 
change on productivity with economic models that simulate the impacts of produc- 
tivity changes on land use, crop management, and farm income. Some studies in- 
stead use statistical models based on historical data to estimate effects of tempera- 
ture and rainfall on economic outcomes, and then use these models to simulate fu- 
ture impacts of climate change. Some of these integrated assessment models also 
link the farm management outcomes to environmental impact models to investigate 
impacts such as those on water use and quality, soil erosion, terrestrial carbon 
stocks, and biodiversity. The data presented here are derived from the recent U.S. 
assessment of climate change impacts on agriculture (Reilly et al. 2003), which used 
an integrated assessment model. 

Research suggests that in highly productive regions, such as the U.S. Corn Belt, 
the most profitable production system may not change much; however, in transi- 
tional areas, such as the zone between the Corn Belt and the Wheat Belt, substan- 
tial shifts may occur in crop and livestock mix, in productivity, and in profitability. 
Such changes may be positive if, for example, higher temperatures in the northern 
Great Plains were accompanied by increased precipitation, so that corn and soy- 
beans could replace the wheat and pasture that presently predominate. Such 
changes also could be negative if, for example, already marginal crop and 
pastureland in the southern Great Plains and southeast became warmer and drier. 
In addition to changes in temperature and precipitation, another key factor in agri- 
cultural productivity is the effect of elevated levels of atmospheric CO 2 on crop 
yields. Some studies suggest that higher CO 2 levels could increase the productivity 
of small-grain crops, hay, and pasture grasses by 50 percent or more in some areas 
(and much less so for corn), although these effects are likely to be constrained by 
other factors, such as water and soil nutrients. However, elevated CO 2 could also 
increase weed growth, and these adverse effects of climate change have not been 
incorporated into impact assessments. 

According to the U.S. assessment study, the aggregate economic impacts of cli- 
mate change on U.S. agriculture are estimated to be very small, on the order of a 
few billion dollars (compared to a total U.S. consumer and producer value of $1.2 
trillion). This positive outcome is due to positive benefits to consumers that out- 
weigh negative impacts on producers. Impacts on producers differ regionally, and 
the regional distribution of producer losses tends to mirror the productivity impacts, 
with the Corn Belt, Northeast, South, and Southwest having the largest losses and 
the northern areas gaining. The overall producer impacts are estimated to range 
from — 4 to — 13 percent of producer returns, depending on which climate model is 
used. Some statistical modeling studies have produced estimates of much smaller 
impacts on U.S. agriculture. For example, the study by Deschenes and Greenstone 
(2007) finds positive impacts on the order of 3-6 percent of the value of agricultural 
land and cannot reject the hypothesis of a zero effect. 

Limitations of Integrated Assessment and Statistical Models 

There are a number of significant limitations to integrated assessment models, as 
well as the statistical models, as discussed in detail in Antle (2009). One critical lim- 
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itation of these modeling studies is the difficulty in quantifying the costs of adapta- 
tion. Whereas these studies have attempted to quantify the impacts of climate 
change on physical quantities of production and their economic value, few, if any, 
studies have attempted to quantify the costs of adapting to climate change. These 
costs would include adaptations to production agriculture, including additional re- 
search and development of crop and animal varieties, and changes in or relocation 
of capital investments such as crop storage infrastructure, confined animal facilities 
and waste management investments. If the rate of climate change were relatively 
high, implying that the costs of adaptation were also relatively high, then the net 
benefits of adaptation would also be lower, and less adaptation would occur. Con- 
sequently, contrary to many economists’ arguments that adaptation is likely to off- 
set much of the adverse impacts of climate change, it may be that if the costs of 
adaptation are high, the impact estimates assuming little adaptation may be closer 
to actual outcomes than the estimates that ipiore adaptation costs. 

In addition to their inherent model limitations, the impact assessments cited 
above do not consider many of the potential impacts of climate change on the food 
transportation, processing, and distribution sectors mentioned above. In particular, 
none of the impact assessments has considered the costs of relocating input distribu- 
tion systems, crop storage and processing, or animal production, waste management, 
slaughter and processing facilities. Only recently have some studies begun to assess 
impacts of proposed GHG mitigation policies on production agriculture or on input 
production and distribution, output transport, or food processing and distribution 
systems. Recent experience with higher fossil fuel costs suggests that these impacts 
may be more important for farmers and food consumers than the impacts of climate 
on productivity. Thus, by largely ignoring possible impacts of future climate change 
mitigation policies, the impact assessments carried out thus far may have missed 
some of the most important long-term implications of climate change. 

Policy Issues 

The evidence on likely impacts of climate change on agriculture and the food sec- 
tor suggest two aspects of policy that need to be evaluated. First, many existing 
policies affect agriculture and the food sector, and many of these policies are likely 
to affect adaptation. Climate change is not likely to be the focus of many of these 
policies, but it does make sense for policy design to take adaptation into consider- 
ation. Second, there may be a role for public policy in facilitating adaptation of agri- 
culture and the food sector. 

Policy Design and Adaptation 

As yet there has not been any systematic effort to evaluate the effects of these 
existing policies on adaptation. Some examples of existing policies and their possible 
effects on adaptation are described here. 

Agricultural subsidy and trade policies. Agricultural subsidy programs for major 
commodity crops such as wheat, corn, rice, and cotton, as well as trade policies such 
as the import quota on sugar, were established in the 1930s and continue today. 
The structure of these programs has changed over time, but a common feature is 
that they reduce flexibility by encouraging farmers to grow subsidized crops rather 
than adapting to changing conditions, including climate. In addition, because the 
United States produces a large share of many of these commodities, these policies 
have the unintended consequence of distorting global markets and discouraging an 
efficient allocation of resources in other parts of the world. 

Production and income insurance policies and disaster assistance. There is a long 
history of both private and public crop and insurance schemes for agriculture and 
disaster relief programs. The most recent farm policy legislation, enacted in 2008, 
continued existing crop insurance subsidies, introduced a new revenue insurance 
program, and established a permanent disaster assistance program. These types of 
publicly subsidized crop and income insurance could be one way to address increas- 
ing climate variability and climate extremes associate with climate change. Whether 
this is an appropriate policy response to climate change is an open question that 
deserves further study. In any case, it is clear that public subsidies for crop or rev- 
enue insurance and disaster assistance, like other types of agricultural subsidies, 
will have the effect of reducing the incentive for farmers and ranchers to avoid ad- 
verse impacts of climate change through adaptation. 

Soil and water conservation policies and ecosystem services. Over time U.S. agri- 
cultural policies have shifted from commodity subsidies towards a variety of policies 
that provide subsidies to encourage protection of soil and water resources and the 
provision of ecosystem services. For example, the Conservation Reserve Program, es- 
tablished in 1986 legislation, has led to more than 30 million acres of land being 
taken out of crop production and put into grass and tree cover through cost-sharing 
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of conservation investments and long-term contracts providing payments to main- 
tain conserving practices. While these policies protect surface water quality from 
soil erosion and chemical runoff, and enhance a number of ecosystem services such 
as wildlife habitat, they also reduce flexibility to respond to changes in climate over 
time, by reducing the ability to adapt land use, and also reduce the ability to re- 
spond to extreme events. For example, according to CRP rules farmers are not al- 
lowed to use CRP lands for grazing or to harvest grasses as animal feed. As a result, 
when severe droughts reduce availability of livestock feed in pasture and rangeland 
farmers are not allowed to use CRP lands for livestock, even though in many places 
this could be done on a temporary basis without substantially impacting environ- 
mental benefits of the CRP. In some cases the Secretary of Agriculture can waive 
these rules to allow grazing. Changes in program design, such as more flexibility 
in administrative rules, and better targeting of the policies towards lands with high 
environmental value, could facilitate adaptation. 

Environmental Policies and Agricultural Land Use. Many environmental policies 
affect agricultural land use and management. Policies governing the management 
and disposal of animal waster from confined animal feeding operations are an im- 
portant example that has clear implications for adaptation. Both state and Federal 
laws regulate the choice of sites and management of these facilities. Changes in av- 
erage climate and climate extremes are likely to impact the viability of these oper- 
ations in some locations, for example where waste ponds become vulnerable to ex- 
treme rainfall events and floods. Environmental regulations raise the cost of re-lo- 
cating facilities and thus have the unintended consequence of discouraging spatial 
adaptation. Including benefits of climate adaptation in regulatory design could lead 
to policies that achieve the dual goals of environmental protection under current cli- 
mate and the need for adaptation to future climate. 

Tax Policies. A wide array of teix policies affect agriculture, including the taxation 
of income and the depreciation of assets. Tax rules could be utilized to facilitate ad- 
aptation in a variety of ways, for example, by accelerating the depreciation of assets, 
and by encouraging investments that reduce greenhouse base emissions. However, 
creating such policies for climate adaptation alone may prove difficult to implement, 
since many other types of economic and technological changes may also lead to cap- 
ital obsolescence and it may not be desirable to give favorable tax treatment in all 
such cases. 

Energy Policies. The increasing public interest in developing domestic sources of 
non-fossil based energy, including biofuels, has already resulted in significant policy 
developments, such as subsidies for corn ethanol, and is likely to have important 
implications for both food and fuels prices and for adaptation. Further developments 
in biofuels could further change the way land is used for food and fuel production 
and have implications for adaptation, and will be impacted by related energy poli- 
cies, such as requirements for use of renewable energy. Development of other types 
of energy technologies, such as the use of animal waste for energy production, may 
have important impacts on the adaptability of these systems and the way they are 
regulated (see the preceding discussion of environmental reflation). 

Greenhouse Gas Mitigation Policies. Policies that constrain greenhouse gas emis- 
sions have the potential to affect agricultural operations as both emitters and as 
suppliers of offsets to emissions, depending on how such policies are designed and 
implemented. For example, recent legislative proposals have imposed some limits on 
the use of offsets, but also have excluded agricultural operations from emissions 
caps. Moreover, because agriculture and the food system are relatively intensive fos- 
sil fuel users, any policy that effectively raises the cost of fossil fuels will have po- 
tentially important impacts on these industries. 

Policies to Facilitate Adaptation 

The record shows that U.S. agriculture’s success in the 20th century was depend- 
ent on complementary investments in physical and human capital and agricultural 
research and extension, many of them publicly funded through institutions such as 
the land grant universities. Moreover, complementary policies have fostered the con- 
servation of natural resources and the adoption of more sustainable management 
practices. This experience suggests that that the U.S. agricultural sector is capable 
of adapting to a wide range of conditions and adopting new technologies as they be- 
come available. As long as the rate of climate change is relatively slow and predict- 
able, we can expect the same to be true with future climate change. However, im- 
portant questions remain about how effectively the sector could adapt to rapid 
changes in average climate or increases in extreme events. 

The substantial role that the public sector has played in facilitating agricultural 
development raises a number of questions about appropriate policies in the context 
of climate change. The justification for public funding of infrastructure, research. 
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and information systems was based on economies of scale as well as the public good 
aspect of basic research needed to develop agricultural technologies. Although a sub- 
stantial public role remains in infrastructure, research, and outreach, it has dimin- 
ished over time as private institutions have become increasingly capable of pro- 
viding these services. A key question for policy is whether climate change justifies 
an expanded role in these areas or whether markets can stimulate adequate re- 
sponses to the adjustments that will be required as the climate changes. Some ex- 
amples of the key questions about adaptation and a possible role for public sector 
involvement follow: 

• Estimation of adaptation costs and reassessment of impacts. As noted above, the 
impact assessments carried out thus far have largely ignored the costs of adap- 
tation for the agricultural production sector and for the broader food industry. 
Besides biasing the conclusions of the impact assessments, data on costs of al- 
ternative adaptation strategies are needed to inform both private and public de- 
cision makers. Costs should be evaluated under alternative scenarios for the 
rate of climate change, climate variability, and the occurrence of extreme 
events. Thus far, most of the research effort has been devoted to the impact on 
grain crops. Much more research on impacts and costs of adaptation in other 
agricultural systems is needed, particularly for livestock and other economically 
important products, such as vegetable and fruit crops. 

• Identifying adaptation strategies and supporting basic research needed for devel- 
opment of adaptation technologies. 

° Basic crop and animal research on vulnerability to extremes. 

° Breeding resilient crops and livestock varieties. 

° Research on effects of climate change on pests and diseases and their man- 
agement. 

° Development of more resilient livestock waste management technologies, in- 
corporation into biofuels production. 

• Identifying and estimating the vulnerability of ecosystem services to climate 
change and adaptive responses. Agricultural land-use practices are known to 
have important impacts on the provision of ecosystem services. As yet, the im- 
pacts of climate change on ecosystem services have not been quantified system- 
atically on a regional or national basis. Research is needed to evaluate the ef- 
fects of alternative adaptation strategies on ecosystem services. 

• Provision of public information about long-term climate trends and their eco- 
nomic implications. There is a great deal of public information available on 
short-term weather forecasts, but there may be a need for more public aware- 
ness of long-term climate trends and forecasts. This information is a public good 
that may need to be supported with public funds. 

• Implications of climate change and mitigation policies for agriculture and the 
food sector. As yet, virtually no research has been done on identifying and quan- 
tifying potential impacts or adaptation strategies for the food sector. Included 
in such an analysis would be costs of adapting the food distribution system to 
a warmer climate and potential impacts on the prevalence and control of 
foodborne pathogens. The dependence of this sector on fossil fuel-based energy 
also suggests that GHG mitigation policies could have substantial impacts on 
the national and global food system as it presently operates. As yet, none of 
these issues has been addressed in impact assessment studies. 
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The Chairman. Thank you, Doctor. Dr. Capper. 
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STATEMENT OF JUDITH “JUDE” L. CAPPER, B.S.C., Ph.D., 
ASSISTANT PROFESSOR OF DAIRY SCIENCE, DEPARTMENT 
OF ANIMAL SCIENCES, WASHINGTON STATE UNIVERSITY, 
PULLMAN, WA 

Dr. Capper. Thank you very much. Mr. Chairman and the Mem- 
bers of the Subcommittee, it is a pleasure to be here. Obviously, I 
am from England but I have worked at Washington State Univer- 
sity for the past 7 months. I would like to start by making it clear 
that our model is an environmental impact model as opposed to an 
economic model per se, but having said that as stated in my testi- 
mony carbon is the intrinsic fundamental unit of energy use. 
Therefore, if we want to make improvements both in economic sus- 
tainability and environmental sustainability, we have to look at 
carbon as the intrinsic unit of that. Based on that, there is an in- 
teresting link between economics and environmental impact, and 
the work that I am going to present to you shows that if we im- 
prove environmental impact by improving productivity then we 
also improve the economic prospects for the farming sector. 

So, as you can see, on the graphs here we have an issue in that 
at present offset programs do not take into account productivity as 
a means to reduce environmental impacts. This is, in part, because 
the environmental impact programs to date have concentrated on 
a process basis per cow, per animal, per farm. If we do that, as you 
can see on the right, the carbon footprint per cow has doubled over 
the last 65 years between 1944 and 2007, but again this is on a 
per head basis. If we look at it on an output basis as an industry 
that is meant to produce food, produce dairy, per gallon of milk or 
per pound of milk the dairy industry has made huge strides. 

In the U.S. we have cut the carbon footprint of a gallon of milk 
by % between 1944 and 2007. This means that as a total dairy in- 
dustry we have cut our total carbon footprint over those years by 
41 percent, which is a huge achievement and something that we 
should be very, very proud of As I say, this is basically due to huge 
improvements in productivity. We have a four-fold increase in milk 
yield per cow between 1944 and 2007. That means compared to 
1944, back then we produced 53 billion kilos of milk per year using 
almost 26 million dairy cows. Now due to improvements in nutri- 
tion/genetics management, we make 84 billion kilos of milk using 
only 9.2 million animals per year. 

What that means is we have a huge improvement in environ- 
mental impact. We use 21 percent of the animals, 23 percent of the 
feed, 35 percent of the water, and only ten percent of the land per 
gallon or pound of milk now than we did 65 years ago. What this 
also has is obvious economic consequences to the producer. Less 
feed, less land, less water, less fertilizers, all has huge economic 
consequences. I would like to point out that this also has an impact 
on the beef industry if we go from a pasture-based beef system to 
a corn-based beef system. We have a huge improvement in growth 
rates and the animals are grown over about 200 fewer days. 

That means with corn-based it yields more production, a more ef- 
ficient system. We use about a third of the total energy to produce 
that beef We have a third of total methane emissions and we cut 
land use by a fraction of 13, so again less resources, a beneficial 
environmental impact, and a beneficial effect on economics. Finally, 
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this isn’t confined just to farm level. If we look at the transpor- 
tation sector here we have an example which we presented last 
month to the Cornell nutrition conference comparing buying eggs 
from a local farm, a farmer’s market, and a grocery store. Because 
of the huge productivity of the food transport system in the states, 
we can cut our fuel use from 9 liters per dozen eggs if we buy indi- 
vidually per farm to only .03 liters per dozen eggs from a grocery 
store. 

So in summary, productivity is extremely important to cut both 
environmental impact and to improve economic sustainability. 
Thank you, and I will be very happy to answer any questions. 

[The prepared statement of Dr. Capper follows:] 

Prepared Statement of Judith “Jude” L. Capper, B.S.c., Ph.D., Assistant 

Professor of Dairy Science, Department of Animal Sciences, Washington 

State University, Pullman, WA 

Summary 

The purpose of U.S. animal agriculture is to produce high quality meat, milk and 
eggs for human consumption. The environmental impact of livestock production 
must therefore be assessed on a whole-system basis and expressed per unit of food 
produced. Improving productivity (output per unit of resource input) is a key factor 
in reducing the environmental impact of livestock production. Systems that allow 
for increased milk yield per cow, improved growth rate per beef steer or greater 
quantities of food product to be moved using a single vehicle allow for considerable 
reductions in resource use, greenhouse gas emissions and economic cost per unit of 
food produced. Management practices and systems that intuitively appear to be en- 
vironmentally and economically beneficial should therefore be subjected to scientific 
assessment in order to correctly assess their potential for mitigating the environ- 
mental impact of livestock production. 

Introduction 

All food production systems have an impact upon the environment, regardless of 
how and where the food is produced. The environmental impacts of agricultural 
practices are increasingly well-known, not only to food producers but also to policy- 
makers, retailers and consumers. Increased public awareness of these issues under- 
lines the critical need to adopt livestock production systems that reduce the environ- 
mental impact of agricultural production. This can be achieved through the use of 
management practices and technologies that encourage environmental stewardship 
at the farm-level, as well as improving transportation operations to reduce the even- 
tual environmental and economic cost to the consumer. In the following testimony 
I will discuss the potential for improved productivity to mitigate the environmental 
impact of animal agriculture. 

Low-Input Production Systems Are, By Definition, Low-Output Production 
Systems 

The dichotomous challenge of producing more food from a dwindling resource base 
often leads to the suggestion that adopting low-input production systems is the key 
to sustainable agriculture. However, this defies a fundamental principle of physics, 
the First Law of Thermodynamics which states that ‘energy can neither be created 
nor destroyed, it can only change form’. Carbon is the key unit of currency of energy 
use of living organisms. Just as we balance our checkbook every month, energy (car- 
bon) inputs and outputs must be balanced against each other. By definition, a low- 
input production system is a low-output system. Within livestock production sys- 
tems, low-output systems are characterized by reduced productivity over a fixed 
time period. The following examples will discuss the effects of improved productivity 
manifested as increases in milk 3deld per day (dairy production), growth rate (beef 
production) and transportation carrying capacity (egg production). 

Environmental Assessment Must Be Assessed Per Unit of Food Produced 

The purpose of any livestock production system is to provide sufficient safe, nutri- 
tious, affordable meat, milk or eggs to fulfill market demand. In contrast to more 
uniform manufacturing industries, livestock production occurs within myriad dif- 
ferent systems that range from extensive to intensive; small-scale to large-scale and 
independently owned and managed to contracted production. Environmental impact 
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has previously been assessed per acre, per animal or per facility. Although this may 
provide an indication of the impact of animal production on a specific geographic 
region, this fails to consider the true aim of the system — to produce food. 

When assessing environmental impact, it is therefore essential to express impact 
per functional unit of food, e.g., resource use and waste output per lb, kg or gallon 
of product (Schau and Fet, 2008). Thus, greenhouse gas (GHG) emissions should not 
be simply assessed as per animal or per facility but based on system productivity 
using a lifecycle assessment (LCA) approach. Prescribed by the EPA, LCA incor- 
porates all inputs and outputs within food production and allows valid comparisons 
to be made between systems. For example, it is intuitively obvious that a 50 cow 
dairy will have lower annual methane emissions compared to a 500 cow dairy. How- 
ever, the 500 cow dairy will produce more milk both per facility (as a consequence 
of the increased number of animals) but also, according to a recent USDA-NAHMS 
report (USDA, 2007) an extra 1,152 kg milk per cow annually. Greater productivity 
is associated with both physical and financial economies of scale, but also with a 
reduction in environmental impact through the ‘dilution of maintenance’ effect 
(Bauman et al, 1985). 

The ‘Dilution of Maintenance’ Effect 

All animals require a daily amount of maintenance nutrients to maintain weight, 
bodily functions and health. This ‘fixed cost’ must be met before production (growth, 
pregnancy or lactation) can occur and is fulfilled by primary (feed, water) and sec- 
ondary (cropland, fertilizer, fossil fuels) resource inputs. It is also associated with 
a proportion of the animal’s daily waste and GHG output. To use dairy cows as an 
example, ‘dilution of maintenance’ occurs when output (milk yield per cow) is in- 
creased, thus diluting the maintenance cost over more units of production and im- 
proving efficiency. This effect is not simply confined to lactating cows: the national 
herd also contains a considerable number of non-productive animals (non-lactating 
cows, replacement heifers and bulls) that serve to maintain the dairy herd infra- 
structure and require maintenance nutrients. Improving productivity thus improves 
efficiency and reduces the total population size required to produce a set amount 
of milk. Consequently it reduces both resource use and GHG emissions per unit of 
milk produced. 

Improving Productivity (Milk Yield) Reduces the Dairy Industry’s Environ- 
mental Impact 

The effect of improved productivity on the environmental impact of producing a 
set quantity of milk is perhaps best illustrated by comparing U.S. dairy production 
in 1944 compared to 2007 (Capper et al., 2009b). The agrarian vision of U.S. dairy 
farming involves cows grazing on pasture with a gable-roofed red barn in the back- 
ground — a traditional low-input system. By contrast, the image of modern dairy pro- 
duction propounded by anti-animal agriculture activists is synonymous with “filthy 
and disease-ridden conditions” and “industrialized warehouse-like facilities that sig- 
nificantly increase GHG emissions per animal” (Koneswaran and Nierenberg, 2008). 
It is indeed true that modern dairy cows produce more GHG emissions than their 
historical counterparts. Figure 1 shows that daily GHG emissions per cow (ex- 
pressed in COi-equivalents, the standard measure for expressing carbon emissions) 
have increased considerably over the past 65 years. The average dairy cow now pro- 
duces 27.8 kg of C 02-equivalents per day compared to 13.5 kg COi-equivalents per 
day in 1944 (Capper et al., 2009b). However, expressing results on a ‘per cow’ basis 
fails to consider system productivity. When analyzed using LCA on a whole-system 
basis, GHG emissions per kg of milk produced have declined from 3.7 kg in 1944 
to 1.4 kg in 2007, a 63% reduction. This has been achieved through considerable 
improvements in productivity conferred by advances in animal nutrition, genetics, 
welfare and management. Annual milk yield per cow more than quadrupled be- 
tween 1944 (2,074 kg) and 2007 (9,193 kg), allowing 59% more milk (84.2 billion 
kg vs. 53.0 billion kg) to be produced using 64% fewer lactating cows (9.2 million 
versus 25.6 million). 

The resource use and waste output per unit of milk for 1944 and 2007 production 
systems are shown in Figure 2. The 4.4-fold increase in productivity (milk yield per 
cow) drove a 79% decrease in total animals (lactating and dry cows, heifers, mature 
and adolescent bulls) required to produce 1 billion kg of milk. Feed and water use 
were reduced by 77% and 65% respectively. The total land required for milk produc- 
tion in 2007 was reduced by 90% compared to 1944, due to both improved crop 
yields and the shift from feeding pasture to nutritionally-balanced diets based on 
silage, hay and concentrate feeds. Manure output from the modern system was 76% 
lower than from the 1944 system, contributing to the aforementioned 63% decrease 
in the carbon footprint per unit of milk. In consequence, the carbon footprint of the 
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entire dairy industry was reduced by 41% by the adoption of technologies and mod- 
ern management practices that improved productivity between 1944 and 2007. 
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Figure 1. Carbon Footprint per Cow and per Kilogram of Milk for 1944 and 
2007 U.S. Dairy Production Systems (Capper et al., 2009). 

The U.S. dairy industry has led the major global dairy regions in terms of produc- 
tivity since 1960 (FAO, 2009). The average U.S. dairy cow produced 9,219 kg milk 
per year in 2007. By contrast, the average annual 3deld for the top six milk-pro- 
ducing counties in Europe was 6,362 kg milk per year, while annual production in 
New Zealand and Canada averaged 3,801 kg milk/cow and 8,188 kg milk/cow re- 
spectively (FAO, 2009). On a comparative basis, this meant that for every one dairy 
animal in the USA in 2007, Canada required 1.1 animals, Europe required 1.4 ani- 
mals and New Zealand required 2.4 animals to maintain a similar milk supply {Fig- 
ure 3, Capper et al., 2009a). This clearly demonstrates the important of improving 
productivity in reducing the number of dairy animals required to produce a set 
amount of milk, therefore reducing total resources and GHG emissions associated 
with milk production. 

Within any milk production system, a relatively minor increase in productivity 
will have a major environmental mitigation effect. Simply increasing the average 
U.S. dairy cow’s daily milk yield from 29.5 kg to 34 kg would reduce the dairy popu- 
lation required to fulfill the market demand for milk by 12% (Capper et al., 2008). 
This would reduce the GHG emissions per billion kg of cheese by 1,173,000 metric 
tonnes — equivalent to taking -246,900 cars off the road or planting 184 million 
trees. This improvement in productivity would also equate to a significant improve- 
ment in economic sustainability for the producer. Fetrow (1999) discusses a similar 
improvement in productivity conferred by the use of the technology recombinant bo- 
vine somatotropin (rbST) and concludes that a 60% return on investment can be 
gained. Furthermore, as noted by Alvarez et al. (2008), improvements in produc- 
tivity are intrinsically linked to economic and labor efficiencies. 
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Figure 2. 2007 U.S. Milk Production, Resource Use and Emissions Ex- 
pressed as a Percentage of the 1944 Production System (Adapted from Cap- 
per et al., 2009). 

Improving Productivity ( Growth Rate) Reduces the Environmental Impact of 
Beef Production 

Mirroring improvements in dairy productivity over time, the average beef-carcass 
yield per animal has increased over the past 30 years from 266 kg in 1975 compared 
to 351 kg in 2007 (USDA, 1976; USDA/NASS, 2008). It appears that slaughter 
weight has reached a plateau beyond which the processor is unwilling to venture. 
However, improving productivity by increasing growth rate confers considerable po- 
tential as a mechanism to reduce the environmental impact of beef production. As 
previously described, all animals have a basic requirement for daily maintenance 
nutrients to maintain health and body tissues. As growth rate increases, fewer days 
are required to grow the animal to slaughter weight, thus saving maintenance nu- 
trients and associated resource inputs. 
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Figure 3. Dairy Animals (Cows, Heifers and Bulls) Required to Produce 
One Billion kg of Milk in 2007 (Capper et al., 2009a). 

According to Capper et al. (2009a) finishing beef steers on pasture takes 438 days, 
compared to 237 days to finish identical animals on corn-based diets. This is due 
to the lower growth rate conferred by pasture-based diets. In combination with in- 
creased daily GHG emissions and energy use by animals fed pasture-based diets, 
the extra 201 days of maintenance nutrients results in a threefold increase in total 
energy use and methane emissions to finish the pasture-fed steer. To supply the 
extra maintenance nutrients required, 13x more land is required to finish a pasture- 
fed beef steer than a corn-fed steer. These results are in agreement with modeling 
simulations of beef production systems published by researchers at Iowa State Uni- 
versity (Lawrence and Ibarburu, 2007), and with the suggestion by Avery and Avery 
(2007) that pharmaceutical technologies used to improve growth rate in beef ani- 
mals have positive environmental and economic effects. Furthermore, Acevedo et al. 
(2006) analyzed the economic implications of differing productivity in conventional 
(grain-fed), grass-fed and organic beef production systems and concluded that the 
conventional system, with its high growth rate, was the most economically-beneficial 
to the producer. 

Productivity Plays a Key Role in Reducing the Environmental Impact of 
Food Transportation 

Transportation represents a relatively minor component of the total environ- 
mental impact of food animal production with the major component occurring during 
the on-farm production phase (Berlin, 2002; Steinfeld et al., 2006). Nonetheless, the 
productivity (in this situation defined as the quantity of food product moved over 
a specific distance) of the transport system has a major effect upon the total envi- 
ronmental impact attributed to transportation. In response to the current tendency 
to use ‘food miles’ as an indicator of environmental impact, three scenarios were de- 
veloped by Capper et al. (2009a) to model the transport of a dozen eggs from the 
point of production to the consumers’ home. The three scenarios were as follows: (1) 
the local chain grocery store supplied by a production facility with eggs traveling 
a total distance of 805 mi; (2) a farmer’s market supplied by a source much closer 
than the grocery store’s source; (total distance traveled 186 mi) or (3) directly from 
a local poultry farm (total distance traveled 54 mi). Intuitively it would seem that 
buying eggs directly from a local poultry farm would be the situation with the low- 
est environmental impact. However, the grocery store eggs, which traveled the fur- 
thest distance, were shown to have lowest fuel consumption per dozen eggs (0.56 
liters), buying eggs from the local farm had the highest fuel use (9.12 liters per 
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dozen eggs) and the farmer’s market eggs were intermediate between the other two 
scenarios. The high energy efficiency of the grocery store system can be attributed 
to its reliance on tractor-trailers that have a capacity of 23,400 dozen eggs — a huge 
increase in productivity compared to the other two scenarios. Again, it is clear that 
productivity has a significant impact, not simply upon resource use and consequent 
environmental impact; but, given the current financial situation, on the economic 
sustainability of the food transport system. 

Conclusion 

The global population is predicted to increase to 9.5 billion people in the year 
2050 (U.S. Census Bureau, 2008). Total food requirements will increase by 100% 
(Tilman et al. , 2002) as a function of both the 50% increase in population and the 
additional global demand for animal protein as people in developing countries be- 
come more affluent (Keyzer et al., 2005). The resources available for agricultural 
production are likely to decrease concurrently with population growth due to com- 
petition for land and water and depletion of fossil fuel reserves. To continue to 
produce sufficient milk, meat and eggs for future domestic and export markets in 
an environmentally and economically sustainable manner it is essential to examine 
the entire food production system and to make judgments based on productivity, ex- 
pressed per unit of food. There can be no doubt that improving productivity, wheth- 
er as part of on-farm production or further down the transportation chain has a con- 
siderable effect upon total environmental and economic impact. 
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The Chairman. Thank you, Dr. Capper. Mr. Pottorff. 

STATEMENT OF RICHARD C. POTTORFF, CHIEF ECONOMIST, 
DOANE ADVISORY SERVICES, ROCHESTER, MN 

Mr. Pottorff. Good afternoon. Thank you for the invitation to 
participate in today’s hearing. My name is Richard Pottorff and I 
am Chief Economist for Doane Advisory Services. The focus of our 
study was on the cost of production. We didn’t look at potential rev- 
enue gain from the sale of carbon offsets or the impacts that may 
result from land moving out of crop production that was not consid- 
ered. Nor were costs for transporting goods to and from farms, pos- 
sible increases in the cost of food or feed processing distribution, 
or other off-farm costs evaluated. 

Several studies, including those from government sources, 
showed the adoption of a climate change bill being considered in 
the spring of 2008 would result in higher energy prices. Energy 
prices are a major factor in the cost of producing crops. Production 
costs are impacted directly raising the cost of diesel fuel, gasoline, 
propane, electricity, and all the other things that farmers use to 
produce and harvest crops and store them. Production costs are 
also impacted indirectly. Natural gas is a critical factor in the pro- 
duction of nitrogen fertilizers which is a key crop nutrient. To meet 
the objectives of this study, we first estimated the relationships be- 
tween the energy prices and the various components of production, 
per acre production costs. 

The per acre production costs were based on USDA’s cost and re- 
turn budgets at the national level for the eight major crops. The 
data were extended using USDA’s forecast for 2008, 2009, and then 
using the energy price forecast provided by EPA and the Energy 
Information Administration. We projected those production costs 
out through 2020. The alternative scenarios were then looked at to 
evaluate what the changes in energy prices would have on the cost 
of producing the major crops. The alternative scenarios were based 
on the productions from the Environmental Protection Agency’s 
analysis of the Lieberman- Warner Climate Security Act of 2008. 

The alternative scenarios used in this study covered a wide range 
of possible impacts on energy prices. One scenario included in the 
EPA study assumed that substantial growth in nuclear power and 
biofuels would mitigate the impact on energy prices. Under this 
scenario, natural gas prices were up 35 percent in 2020 compared 
to the baseline and crude oil prices were 27 percent higher. A sec- 
ond scenario was developed based on assumptions that nuclear 
power and biomass power production did not exceed the growth in 
the baseline scenario by 2020. In this scenario, natural gas prices 
were up 50 percent compared to those in the baseline and crude oil 
prices were up by 37 percent. 

The third alternative used for the evaluation assumed that the 
nuclear power and the biomass production did not exceed the base- 
line levels, and that carbon capture and sequestration technology 
did not become commercially available until after 2020. Natural 
gas prices and crude oil prices were up by 71 percent and 52 per- 
cent, respectively, using this set of assumptions. The higher energy 
cost boosted crop production costs on a per acre basis by a range 
from $40 to $79 for corn, $11 to $20 an acre for soybeans, $25 to 
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$48 an acre for cotton, $80 to $153 an acre for rice, and $16 to $32 
for wheat. Added together, these increased production costs in 2020 
ranged from a range of $6 billion on the low side to $12 billion on 
the high side compared to the baseline. 

A subsequent study evaluating the impact of higher energy 
prices on the U.S. livestock sector was undertaken. Using these 
same three scenarios, and assuming that the higher cost of pro- 
ducing crops was passed along as higher feed cost for livestock pro- 
ducers, livestock production cost for dairy, hogs, and cattle would 
increase by a total of $2.5 billion to $5 billion by 2020 compared 
to the baseline. Our studies were completed using energy price 
forecasts based on the Lieberman- Warner bill that was considered 
in the spring of 2008. 

Government agencies have produced new reports with very dif- 
ferent results based on the Waxman-Markey bill that passed the 
House of Representatives. The new EPA study showed dramatically 
different impacts on energy prices. The most recent study show 
natural gas prices up only modestly by 2020, even as caps are put 
on greenhouse gas emission. The determination of the level of the 
increase in energy prices as a result of climate change legislation 
is critical in determining the impact on farmers’ crop production 
cost. Last year’s EPA study showed big increases in energy prices 
and this year’s study show very modest increases. 

Other studies show significantly larger energy price impacts. As- 
sumptions about these energy shifts, such as shifting from coal to 
natural gas for electricity generation, assumptions about the ex- 
pansion in nuclear energy, or the assumptions about the gains in 
energy use technologies will all have huge implications on the esti- 
mates of cost of producing the crops for America’s crop producers. 
Thank you. 

[The prepared statement of Mr. Pottorff follows:] 

Prepared Statement of Richard C. Pottorff, Chief Economist, Doane 
Advisory Services, Rochester, MN 

Good morning. Thank you for the invitation to participate in today’s hearing. My 
name is Richard Pottorff and I am Chief Economist for Doane Advisory Services. 
Doane is an information company that provides economic information, analysis and 
forecasts to the agriculture industry. The company is headquartered in St. Louis, 
Missouri, and is a part of Vance Publishing Company. 

About 18 months ago, we were commissioned to conduct a study designed to 
measure the impact that proposed climate change legislation would have on produc- 
tion costs for U.S. crop producers. The study, titled “Are Analysis of the Relationship 
Between Energy Prices and Crop Production Costs”, was completed in May of 2008. 
The focus of the study was on costs of production. Potential revenue gains from the 
sale of carbon offsets or the impacts that may result from land moving out of crop 
production were not considered. Nor were costs for transporting goods to and from 
farms, possible increases in costs of food or feed processing, distribution, or other 
off-farm costs evaluated. 

Several studies, including those from government sources, showed that adoption 
of the climate change bill being considered in the spring of 2008 would result in 
higher energy prices. Energy prices are a major factor in the cost of producing crops. 
Production costs are impacted directly, raising expenditures for diesel fuel, gasoline, 
electricity, propane, and natural gas used by farmers to produce and harvest crops. 
Production costs are also boosted indirectly. Natural gas is a critical factor in the 
production of nitrogen fertilizers — a key crop nutrient. 

To meet the objectives of the study, we first estimated the relationship between 
energy prices and the various components of per acre crop production costs. Produc- 
tion costs vary significantly from region to region, and even from farm to farm. The 
per acre production costs were based on USDA Costs and Return budgets at the na- 
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tional level. The data were extended for 2008 and 2009 using USDA forecasts, and 
the production costs were projected through 2020 based on the estimated relation- 
ships between production costs and energy prices. Energy price forecasts used came 
from USDA and the Energy Information Administration. Once this “baseline” was 
established, we evaluated the energy price impacts under various scenarios using 
the statistical relationships. Alternative scenarios were based on projections from 
the Environmental Protection Agency’s analysis of the Lieberman-Warner Climate 
Security Act of 2008. 

The alternative scenarios used in this study covered a wide range of possible im- 
pacts on energy prices. One scenario included in the EPA study assumed substantial 
growth in nuclear power and widespread international action. Under this scenario, 
natural gas prices were up 35 percent in 2020 compared to the baseline and crude 
oil prices were 27 percent higher. A second scenario was developed based on as- 
sumptions that nuclear power and biomass power production did not exceed growth 
outlined in the baseline scenario by 2020. In this scenario, natural gas prices were 
up 50 percent compared to those in the baseline and crude oil prices were 37 percent 
higher. The third alternative used for evaluation assumed nuclear power and bio- 
mass production do not exceed baseline levels and carbon capture and sequestration 
technology does not become commercially available until after 2020. Natural gas 
prices and crude oil prices go up by 71 percent and 52 percent, respectively, under 
this set of assumptions. 
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A subsequent study evaluating the impact of higher energy prices on the U.S. 
livestock sector was undertaken. Using the same three scenarios, and assuming that 
the higher costs for producing crops were passed along as higher feed costs for live- 
stock producers, livestock production costs for dairy, hogs, and cattle would increase 
by a total $2.5 billion and $3.5 billion in 2020 compared to the baseline. 

Our studies were completed using energy price forecasts based on the Lieberman- 
Warner bill that was under consideration in the spring of 2008. Government agen- 
cies have produced new reports with very different results based on the Waxman- 
Markey bill that passed the House of Representatives. The new EPA studies show 
dramatically different impacts on energy prices. The more recent studies show nat- 
ural gas prices up only modestly by 2020, even as caps are put on greenhouse gas 
emissions. 

This determination of the level of increase in energy prices as a result of climate 
change legislation is critical in determining the impact on farmer’s crop production 
costs. Last year’s EPA studies showed big increases in energy prices in stark con- 
trast to this year’s results. Other studies show significantly larger energy price im- 
pacts. As an example, the midpoint of the high and low scenarios by the National 
Association of Manufactures is near a 40 percent increase in natural gas prices in 
2020. Assumptions about energy shifts, such as shifting from coal to natural gas, 
assumptions about the expansion of nuclear energy, and assumptions about gains 
in energy use efficiencies will have huge implications for the estimates of changes 
in production costs for America’s crop producers. 


The Chairman. Thank you, sir. Dr. Westhoff, we are all aware 
of what the FAPSIM model shows, and the fact that EPA utilized 
it in their analysis or determining the impacts of H.R. 2454, but 
do you believe that such land shifts are likely to happen, and what 
would carbon prices need to be for a land to move out of crop pro- 
duction into trees? 

Dr. Westhoff. Well, I very deliberately highlighted that as a 
major source of uncertainty that we are trying to conduct ourselves 
right now. I will say that my own personal impression is that the 
kind of shifts talked about in the EPA analysis do seem to be on 
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the high side today. But, I also can’t pretend we fully had a chance 
to look at all the possible stories that might unfold as people re- 
spond to, the possibility for any large amounts of money from car- 
bon offsets. We have started to look at some other scenarios that 
look at more modest changes and shifts in acreage that might 
occur, and we find that the sort of qualitative results I talked about 
this morning hold even if the shifts in acreage are not anywhere 
nearly as large as in the analysis done for EPA. 

The Chairman. Thank you. Dr. Capper, your testimony was very 
interesting, Mr. Goodlatte and I, think it is very helpful to a hear- 
ing we are going to be having next week, so thank you so much 
for that. But what is your sense of the economics of methane di- 
gesters in dairy and beef operations and what will it take for more 
digesters to be installed? 

Dr. Capper. I think that is a great question. I think the main 
issue we have with the methane digesters are that they are not a 
size neutral technology so they may be ideal, for example, on a 
farm with 1,000 cows or 2,000 cows, but on a farm with 50 cows 
at the moment, the economics aren’t there to make them economi- 
cally viable. 

The Chairman. So the economics where the Ranking Member 
and I come from, the Midatlantic and the Northeast, probably 
would not be economically viable. 

Dr. Capper. Absolutely. Yes, absolutely. 

The Chairman. Mr. Pottorff, is your organization currently work- 
ing to update the 2008 study? 

Mr. Pottorff. We are not at the moment. We haven’t been com- 
missioned to do that. 

The Chairman. Thank you. The chair recognizes the Ranking 
Member, the gentleman from Virginia, Mr. Goodlatte. 

Mr. Goodlatte. Thank you, Mr. Chairman. Dr. Capper, I want 
to join the Chairman in commending you for the interesting infor- 
mation you have provided us. What policies can Congress pursue 
that will achieve the goal of reduction in greenhouse gases without 
disrupting farm input costs and farm income? 

Dr. Capper. As I said in my testimony productivity appears to 
be absolutely key. If we can improve milk yield per cow, for exam- 
ple, we count the number of animals 

Mr. Goodlatte. What can Congress do about that? 

Dr. Capper. So, therefore, we need to keep in place the tools and 
the management practices that allow us to do that whether 
that 

Mr. Goodlatte. Those are mostly developed in the private sec- 
tor, are they not? 

Dr. Capper. Absolutely. Yes, they are. 

Mr. Goodlatte. And could there be significant GHG reductions 
just from additional research and development? 

Dr. Capper. Absolutely there could. That is important, but again 
we have to consider productivity as the main factor. 

Mr. Goodlatte. But the research that we do provide some as- 
sistance for could help to increase productivity? 

Dr. Capper. Of course. Yes. Absolutely. Absolutely. 
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Mr. Goodlatte. So that type of approach as opposed to the sale 
of credits and so on might bear more effect on productivity than a 
cap-and-trade arrangement. 

Dr. Capper. Yes. Absolutely. 

Mr. Goodlatte. What do you believe the environmental impact 
would be of shifting more agriculture production overseas? If a 
farmer can’t comply with cap-and-trade requirements and the cost 
of doing business rises. If it is found to be cheaper to distributors 
and food processors, and so on, to import more food, would that not 
have the effect of actually increasing greenhouse gas emissions; 
since American producers are generally more efficient, as you dem- 
onstrated in your chart, than the impact of shifting the production 
to other places and the transportation costs of transporting those 
agricultural products further and further away from the end con- 
sumers? 

Dr. Capper. Yes. Absolutely. Transportation is a fairly minor 
component compared to what comes from the cow, but there is ab- 
solutely not doubt that as a U.S. dairy industry we are highly effi- 
cient and we have a really low environmental impact compared to 
other countries, again, as in the testimony. 

Mr. Goodlatte. Thank you. Dr. Outlaw, you mentioned in your 
testimony that not all of the representative farms that you dis- 
cussed could participate in offset projects. Did any of these rep- 
resentative farms have higher cash reserves at the end of the pe- 
riod? 

Dr. Outlaw. Yes. There were a number of them that would see 
benefits from higher prices. That is the question that Pat was 
asked earlier. If there are land shifts to afforestation, for example, 
then some of the cropland will go out and prices will rise, and that 
is driving more the results in than the carbon part of our analysis. 
The actual selling carbon offsets performed — only averaged a little 
over $10,000 per farm per year. So most of the ones that were bet- 
ter off were because of price impacts. 

Mr. Goodlatte. And that, of course, is borne by the consumer, 
is that not correct? 

Dr. Outlaw. Absolutely. 

Mr. Goodlatte. So, as with so many other aspects of cap-and- 
trade, whether it is a utility company or some other entity, some 
of the ability to sustain this is by their ability to transfer those 
costs to others and ultimately that burden can fall on the con- 
sumer. 

Dr. Outlaw. Correct. And the ranches that we analyzed, we 
didn’t assume they were eligible, which at some locations they 
would very well be, but we didn’t assume for this analysis but they 
are made much worse off because of the higher feed costs. 

Mr. Goodlatte. Did any of the representative farms that did 
have offset projects end up with lower cash reserves? 

Dr. Outlaw. Yes. Yes, they did. 

Mr. Goodlatte. Can you explain that? 

Dr. Outlaw. Well, in a lot of cases, for example, in the dairies 
our assumption was 500 cows or more to put in a methane di- 
gester, but not in all cases is that a financially sound move. They 
were actually well worse off by trying to sell program credits by 
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doing this and selling electricity than they would have been other- 
wise. 

Mr. Goodlatte. And finally to Dr. Westhoff, your testimony 
gives several scenarios that there is a shift of crop acres to trees. 
If there is a large shift as expected by the EPA, how will this 
change the structure of agriculture? Could this drive farmers and 
ranchers out of business? 

Dr. Westhoff. Well, you definitely have impacts that will be 
worldwide in their nature. I mean we would be talking about shift- 
ing a lot of agricultural production out of the U.S., which would 
have impacts on everything from the farmer to the processor to the 
consumer. We do think it would have impacts on things like rental 
rates that farmers have to pay for land and the cost of land itself. 
If you are a landowner, this might be a very good thing. For some- 
one who has to rent land for a living, it might not be such a good 
thing. 

Mr. Goodlatte. And from a homeland security perspective since 
that has been raised at this hearing earlier it would make us more 
dependent on foreign sources of food, would it not? 

Dr. Westhoff. It would mean that we would have less exports 
and that is certainly true. 

Mr. Goodlatte. Thank you, Mr. Chairman. 

The Chairman. The chair thanks the gentleman and recognizes 
the gentlewoman from South Dakota. 

Ms. Herseth Sandlin. Thank you, Mr. Chairman. I thank you 
and the Ranking Member for this hearing and the witnesses for 
their testimony. Dr. Antle, I would like to pose my questions to you 
and then the other witnesses can certainly add their perspectives. 
As it relates to your testimony with regard to the way that a robust 
public investment in agriculture in the 20th century led to such 
great advancements in agriculture and technology. I know some of 
file questioning here today, particularly of Dr. Glauber, focused on 
the state of the climate science, what the best approach to address- 
ing greenhouse gas emissions would be in terms of a policy matter 
of cap-and-trade versus some other system. But, separate from that 
if we just accept that there have been climate changes regardless 
of what has caused it, and its impacts on agriculture, in your opin- 
ion what is the best role for the public sector in facilitating agricul- 
tural development in the transition to a new energy economy? 
Where can Federal resources best be targeted to provide the great- 
est benefit to help agriculture adapt to changes in climate? 

Dr. Antle. Well, thank you for that question. Good question. I 
think perhaps like my colleague has suggested increasing invest- 
ments in productivity are important, but I would point out that an 
important caveat there is that just raising productivity doesn’t re- 
duce emissions. It reduces emissions per unit of output but of 
course not overall emissions, and hence the idea of cap-and-trade 
type policy. But to better facilitate adaptation, we need to do a bet- 
ter job of understanding the range of possible impacts, hence in my 
testimony some of the comments about, for example, looking in 
more detail at the potential impacts of extreme climate events, for 
example, and how that would impact agriculture, and then also, 
really, how agriculture is going to be organized spatially. If we do 
see continuing changes in climate like we have been seeing agri- 
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culture is, in a sense, going to move around, and there are poten- 
tially important questions about how that will happen. 

For example, the livestock industry. Relocating livestock, con- 
fined animal production, could be a real challenge given the regu- 
latory environment we have and other issues. So, we need to look 
more broadly. The studies that have been done so far have really 
focused on grain production and sort of major commodity produc- 
tion, and that is largely because that is where we have models to 
simulate effects of climate. But a lot of other areas of agriculture 
are, of course, just as important. 

And another thing that the studies have tended to over empha- 
size are costs of adaptation. When you look at these studies what 
you see is that in fact there has been a lot of emphasis on what 
are the benefits of adaptation with very little attention to what are 
the potential costs of adaptation, and that, of course, tends to bias 
the results. So, we need to think more carefully about where we 
think agriculture is headed in the future, impacts on the various 
parts of agriculture, not just grain crop production, and how re- 
search could help mitigate the impacts and facilitate the adapta- 
tions. 

Ms. Herseth Sandlin. I appreciate that response. Any thoughts 
as it relates to domestic biofuels production? I understand the focus 
on grain because the models are there, but it is also because grain 
production, at least for grain-based ethanol production. What 
about, for example, some of the research that maybe you are doing, 
that folks at South Dakota State University are doing as it relates 
to cover crops in addition to other farming practices, or the invest- 
ments that we have made in the past as it relates to providing the 
foundation for seed technology that, again, goes not just to produc- 
tivity but perhaps meeting our domestic biofuels needs as well. 

Dr. Antle. Definitely, there are a lot of opportunities there also 
with confined animal, waste management. USDA has some real 
breakthroughs there, so, yes, I think there are a lot of opportuni- 
ties. 

Ms. Herseth Sandlin. Well, I appreciate your focus on what is 
going to happen spatially. I found your written testimony very in- 
teresting as it relates to what may happen to the Corn Belt versus 
Northern Great Plains and, again, how that affects both grain pro- 
duction as well as livestock production. Any other witnesses — my 
time is up, and I know we have votes, so if any of you want to re- 
spond to those questions if you could do so in a written submission, 
I would appreciate it. Thank you, Mr. Chairman. 

The Chairman. The chair thanks the gentlewoman. The gen- 
tleman from Pennsylvania. 

Mr. Thompson. Thank you, Mr. Chairman, and I thank the 
panel for your testimony. Dr. Westhoff, you talked about, in your 
testimony and your remarks, about crop production patterns, and 
it was referenced early we certainly have concerns about food secu- 
rity in the future. I think that is a huge risk for us to be depending 
on other countries for our food supply. In your remarks with the 
potential for shifting certain crops and agricultural commodities, 
are there certain crops or commodities you see that are more at 
risk based on what information we have now to shifting to offshore 
or overseas? 
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Dr. Westhoff. There is lots of uncertainty here as has kind of 
heen my theme, I guess, all morning here is there is lots of uncer- 
tainty about the effects we are likely to see. I do think, as Dr. 
Glauber talked about this morning, crops like rice, for example, is 
one where it is hard to see many positives that might come from 
the legislation’s impacts. That may be one where reduced exports 
would be even more likely in future commodities. I do want to 
stress that even though we are talking about lower levels of U.S. 
production going overseas is a possibility here, I don’t think we are 
likely to talk about a scenario where the U.S. becomes an importer 
of those products. Reduced exports is the most likely outcome. 

Mr. Thompson. Okay. Thank you. Dr. Antle, you noted in your 
remarks that the market changes in responding to climate change. 
I was wondering are there any, based on your experience, any ex- 
amples of potential market changes that could occur that you can 
give as an example? 

Dr. Antle. In response to climate? 

Mr. Thompson. Yes, please. 

Dr. Antle. Sure. And some of them have been described here al- 
ready, but the modeling studies, for example, suggest that green 
production might — corn, soybean production might move west and 
north, so that would have production impacts, and would impact 
market distribution systems, for example. You could also — and 
then further south you go typically the more adverse impacts are — 
what the current studies tend to show is that in the U.S. some 
areas benefits and some areas are harmed, and on net the impacts 
are fairly small. So that kind of shifting of comparative advantage 
would certainly have market impacts, you can imagine. 

Mr. Thompson. Thanks. And then my final question. Dr. Capper, 
the information provided was very interesting in terms of dairy in 
terms of the increase in productivity since 1944. If I read that cor- 
rectly, 443 percent increase in productivity, more efficiency. Just 
very simply my question is given those huge leaps, what — two 
questions, I guess, two-part question. What were the motivating 
forces to have that happen and then what is the potential for giv- 
ing that growth, significant growth, so far, what is the future for — 
potential for future productivity increases? 

Dr. Capper. Okay. So the advances that we have made to date 
have been huge, and they were basically economically based. It be- 
came more economically sound to have cows that gave more milk 
via nutrition/genetics management, and so on. The average animal 
now gives about 22,000 pounds of milk per year. The record cow 
has given about 40,000 pounds of milk per year and there are 
herds with an average of over 30,000 pounds of milk per year, so 
we still have a huge way to go in improving productivity that way 
and improving economics of the environment as well. 

Mr. Thompson. Okay. Thank you. Thank you, Mr. Chairman. 

The Chairman. I thank the gentleman. The gentleman from Min- 
nesota. 

Mr. Walz. Thank you, Mr. Chairman, and thank you all for tak- 
ing the time to testify. I really appreciate the different takes on 
this. Just a couple questions. I was referencing before the study 
that came out of New York University more integrated than this. 
I think maybe we make a mistake. Obviously, we are concerned. 
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This is the Agriculture Committee. It is our Committee of jurisdic- 
tion, but to look at one sector and silo it away from the overall im- 
pacts and how they are all going to tie together, is a mistake, and 
I know all of you are looking in that direction too. 

I just wanted to focus on a couple of things. Again, Dr. Antle, you 
probably hit it more where I was coming from on this. The cost of 
doing nothing and the cost of allowing climate change as it exists 
to go forward, that has to be factored in. That has to be laid on 
the table as we look forward. I think one of the things I am coming 
to, and there is a University of Tennessee study, and maybe you 
guys can help me as peer review type of things, of starting to show 
the positive impacts of this and into the numbers of $364 billion 
above letting the EPA do this, potentials that are there. 

So, the question is, can we do this type of legislation right if it 
is coupled with an energy policy that includes nuclear power which 
I agree has to be a part of this? Can we make this broader where 
we start to get energy security on this, we start to transfer, and 
we don’t harm the agricultural markets? Do you feel from your ex- 
pert opinion that the potential there lies to do this if we do this 
right, or is the cap-and-trade exactly the wrong way to go? And, Dr. 
Capper, I find it interesting you said most of the productivity im- 
provements were done in the private sector and you all said at 
state universities. I say that because Dr. Borglum is from the Uni- 
versity of Minnesota and Texas A&M from the Green Revolution 
and other things that come out of it. And I also say that because 
when I request money for Aphid control research at the University 
of Minnesota that is of course an earmark that isn’t for bid. 

Now are we counterproductive in everything we are doing? To 
you I want to ask, what we want is this. We want stability in our 
agricultural markets. We want stability in our energy markets. We 
want the ability to control human emissions of greenhouse gases if 
we believe that that is important. In your expert opinion, can that 
be done? Each of you, can it be done? The question basically is 
should we throw the cap-and-trade side of things out and is there 
a different way to do it, or in your opinion is it important to look 
at this? And I say that because what is hanging over this is all of 
us know one of two things. It is either the climate change itself is 
going to make these things known to us and we are going to find 
out, or EPA is going to do it one way or another or maybe both. 
So my question is, is this the right approach in your opinion, cap- 
and-trade? 

Dr. Outlaw. To be honest with you. Congressman, I really 
hadn’t thought about it in that regard. Most of our work is on a 
request basis where we are requested to do certain things. Could 
it be done? Absolutely, it could be done. The question that I have 
as an economist is what is the economic cost on the players that 
are affected and are there ways to mitigate those costs or not, and, 
if not, maybe another approach. So my answer is not really an an- 
swer. It is more of a question. 

Mr. Walz. No, and I appreciate that because it is complex and 
I appreciate all of you thinking at it from those different angles. 

Dr. Westhoff. FAPRI does not endorse or oppose legislation, but 
I will say that I think it is appropriate to ask the question: what 
are the consequences of doing nothing. In my own written testi- 
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mony I do mention the fact that it is important to distinguish the 
impacts of U.S. legislation by itself and what that might do incre- 
mentally to climate change versus the impacts of other countries 
likewise agreeing to something. 

Dr. Antle. Congressman, it is important for us to do something 
if we think this is a serious problem, and we all know there are 
a number of different ways to create incentives for not only agri- 
culture but the rest of our economy to respond to do something dif- 
ferent. We have to change. If we are going to solve this problem 
of climate change and energy consumption, we have to do things 
differently. So, yes, there may be some impacts on agriculture and 
there may be some impacts on you and me, but that is the price 
we have to pay for changing if we think it is important to change. 

Dr. Capper. Again, I agree. I think it is something we should 
change and that we can change, and the only thing we have to take 
into account is we have a growing population. We have to use more 
food and we have less resources and what is the best way that we 
can possibly do that economically and environmentally. 

Mr. PoTTORFF. Yes, sir. I think that there have been some public 
studies out that show the potential yield implications of doing noth- 
ing are extreme, 40, 50 percent declines in yield production. Mean- 
while, we are talking about needing to increase food production by 
50 percent by 2050 or even more. And so I think that we need to 
take some action. What action we take is hard to say. I just want 
to suggest that we want to be careful when we do this so that we 
don’t hamstring American farmers and that we don’t hamstring our 
fertilizer industry. Over the last decade, we have seen 25 ammo- 
nium-producing fertilizer plants close, and we have out-sourced ba- 
sically our nitrogen fertilizer applications, and that is why I was 
so concentrated on natural gas because it does have such a big im- 
pact on the fertilizer industry. 

Mr. Walz. Thank you all. 

The Chairman. The chair thanks the gentleman, and the chair 
thanks our witnesses for their testimony today. Unfortunately, we 
are going to have to run. There are five votes on the House floor. 
Under the rules of the Committee, the record of today’s hearing 
will remain open for 10 calendar days to receive additional mate- 
rial and supplementary written responses from the witnesses to 
any question posed by a Member. The hearing of the Subcommittee 
on Conservation, Credit, Energy, and Research is adjourned. 

[Whereupon, at 12:34 p.m., the Subcommittee was adjourned.] 

[Material submitted for inclusion in the record follows:] 
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Submitted Statement by Ford B. West, President, The Fertilizer Institute 

December 4, 2009 

Hon. Tim Holden, 

Chairman, 

Subcommittee on Conservation, Credit, Energy, and Research, 

Committee on Agriculture, 

Washington, D.C. 

Dear Chairman Holden, 

The Fertilizer Institute (TFD respectfully submits this letter for the record in re- 
sponse to statements that were made during the Dec. 2 Subcommittee hearing that 
was held to examine the potential economic impacts of climate change policy on the 
agricultural sector. 

During the hearing, U.S. Department of Agriculture Chief Economist Joseph 
Glauber comprehensively reviewed the potential economic impacts of climate change 
on the farm sector. On page six and seven of his written testimony. Dr. Glauber 
states: 

“While most of the direct energy price increases would be felt immediately by 
the agricultural sector, fertilizer costs would likely he unaffected until 2025 due 
to a provision in H.R. 2454 that would distribute specific quantities of emissions 
allowances to ‘energy-intensive, trade exposed entities’ (EITE). Additionally, 
EPA analysis indicates that the allocation formula would provide enough allow- 
ances to cover the increased energy costs of all presumptively eligible EITE in- 
dustries. Based on these considerations, the USDA analysis assumes H.R. 2454 
imposes no uncompensated costs on nitrogen fertilizer manufacturers related to 
the increases in the price of natural gas through 2024.” 

TFI would like to make you aware of several factors that dispute Dr. Glauber’s 
statements regarding the potential impacts of climate change policy on fertilizer 
costs. First, nitrogenous fertilizer manufacturing is listed as a covered sector in the 
Environmental Protection Agency’s (EPA) analysis of presumptively eligible sectors, 
which may receive allowance rebates under Subtitle B of Title IV in the House- 
passed climate hill H.R. 2454. However, phosphatic fertilizer manufacturing, potash 
mining and phosphate rock mining, all of which are industrial sectors that encom- 
pass two of the primary fertilizer nutrients (phosphorous and potassium) are not 
listed as eligible sectors. Given this circumstance, it is not wise to assume that fer- 
tilizer costs, which can be responsible for 19-44 percent of total operating expenses 
depending on the crop, would likely be unaffected by the legislation until 2025. 

Second, it is currently impossible for anyone, including EPA and Dr. Glauber to 
predict exactly how many free emission allowances nitrogen fertilizer manufacturers 
will receive under Subtitle B of Title IV in H.R. 2454. All of the trade vulnerable 
industries will be seeking free emission allowances from a limited and defined pool 
and that pool will shrink each year. Emissions that aren’t covered by free allow- 
ances would need to be covered by purchased allowances. 

Furthermore, Sec. 763., Title IV (page 1088) of H.R. 2454 states that the purpose 
of the emission allowance rebate program is “to provide a rebate to the owners and 
operators of entities in domestic eligible industrial sectors for their greenhouse gas 
emission costs incurred under this title, but not for costs associated with other 
related or unrelated market dynamics.” Thus nitrogen fertilizer manufacturers 
would receive some allowances for their greenhouse gas emission cost (direct emis- 
sion + indirect electricity emission) only, and therefore are not compensated for costs 
related to the increases in the price of natural gas, which accounts for 70-90 percent 
of nitrogen fertilizer production costs. Increases in the price of natural gas resulting 
from climate change legislation would have a significant impact on the nitrogen 
price paid by U.S. farmers as indicated on the attached graph, which demonstrates 
the high correlation between the price of natural gas paid by U.S. nitrogen manufac- 
turers and the price of nitrogen fertilizer (anhydrous ammonia) paid by U.S. farm- 
ers. For example, as natural gas prices increased from $3.68 to $8.07 per thousand 
cubic feet from 2000 to 2008, the nitrogen price paid by U.S. farmers rose from $227 
to $755 per material ton. 

I hope you will take the points that have heen raised within this letter into con- 
sideration as you continue to address the economic impact of climate change policy 
on the agricultural sector. Specifically, we hope you will note that there is no estah- 
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lished economic data available to support the statement that fertilizer costs would 
likely be unaffected until 2025 under a cap-and-trade policy. 

Sincerely, 

Ford B. West, 

President. 

CC: 

Secretary of Agriculture, Hon. Tom Vilsack; 

USDA Chief Economist, Joseph Glauber, Ph.D.; 

Subcommittee Ranking Member, Rep. Bob Goodlatte. 

Attachment 

The Cost of Natural Gas Drives Nitrogen Prices Paid by U.S. Farmers 



2000 2001 2002 2003 2003 200S 2006 2007 2008 

Data Source: USDA — retail price of anhydrous ammonia paid by U.S. farm- 
ers; EIA — U.S. wellhead price of natural gas. 


Submitted Statement by National Oilseed Processors Association 

The National Oilseed Processors Association (NOPA) offers its thanks and appre- 
ciation to Chairman Holden and Ranking Member Goodlatte for holding this hear- 
ing to review the potential economic impacts of climate change on the farm sector. 
NOPA also thanks you for the opportunity to submit for the record NOPA’s views 
regarding the potential impact of global climate change legislation on the oilseed 
processing industry. 

NOPA is a national trade association comprised of 15 member companies engaged 
in the production of food, feed, and renewable fuels from oilseeds, including soy- 
beans. NOPA’s member companies process more than 1.7 billion bushels of oilseeds 
annually at 65 plants located throughout the country, including 60 plants that proc- 
ess soybeans. 

As your Committee begins consideration of global climate change legislation, we 
respectfully provide you with our perspectives on how such legislation may impact 
oilseed processors. Attached to our Written Statement is a document entitled 
“NOPA Estimates of Costs to NOPA Member Companies Associated with Global Cli- 
mate Change (GCC) Legislation: Costs Due to CO 2 Allowances and Increased En- 
ergy Prices ($l,000s)” (see Attachment A). Also attached to our Written Statement 
(see Attachment B) is a letter to Chairman Holden and Ranking Member Goodlatte, 
informing them of the views of a coalition, of which NOPA is a member, including 
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food, feed, ingredient, beverage, and consumer product processors, manufacturers, 
distributors, and retailers, on prospective climate change legislation. 

Today, USDA will discuss the impacts of climate change legislation. NOPA be- 
lieves the climate change legislation passed hy the House will cause a significant 
restructuring of the U.S. economy and in particular agriculture from farm to fork. 
Conducting analysis on a dynamic and ever changing industry such as agriculture 
is no easy task. The climate change legislation being discussed today sets in law 
specific goals and targets that must be met through 2050. Assumptions play a key 
role in determining analysis and impact — because agriculture is so dynamic and 
ever changing, those assumptions will be subject to dissection and question. 

With so many uncertainties and difficulty forecasting so far into the future, NOPA 
is concerned about the cost of allowances, increased energy cost, commodity cost, 
transportation cost, loss of productive cropland to trees and grass, acreage shifts, 
impact on livestock and poultry sectors, and compliance with our WTO obligations, 
to name a few. 

While USDA and some of the other witnesses at today’s hearing are discussing 
the impact of climate change legislation on farmers, NOPA believes analysis by 
USDA and the other witnesses should include the economic impact from farm to 
fork. Examples should include other ag-related industries such as processors ie.g., 
oilseed, meat processors), food manufacturers, ag equipment manufacturers, export- 
ers, and transportation. 

The assumptions used to estimate the cost of carbon allowances varies; Charles 
River Associates (CRA) International, in a May 2009 study, estimated carbon allow- 
ances at $22 CO 2 per ton in 2015, $46 CO 2 per ton in 2030, and $124 CO 2 per ton 
in 2050. USDA, on the other hand, has estimated $12.64 CO 2 per ton in 2015, 
$26.54 CO 2 per ton in 2030, and $70.40 CO 2 per ton in 2050. The cost variance and 
implications are staggering: (1) carbon offsets are a potential income source for pro- 
ducers and forest landowners; this offset program could have a devastating impact 
on land use, taking productive crop land out of production and planting it to trees, 
thereby causing higher commodity prices and higher food prices for domestic and 
foreign consumers; (2) the cost of purchasing allowances by NOPA member compa- 
nies on Day One is substantial — in the millions of dollars on an annual basis; and 
(3) acreage shifts will impact NOPA member facilities’ ability to obtain soybeans for 
processing and could lead to higher transportation costs, impacting competitiveness 
for upstream customers and their ability to compete in domestic and international 
markets. 

Depending on one’s assumptions, some of USDA’s preliminary analysis shows that 
in 2050: CO 2 allowance cost per ton — $70.40; a loss of almost 60 million acres, of 
which 35 million acres comes from productive cropland and 24 million acres from 
pastureland; soybean acreage — 29% below current baseline; and hog production 
slaughter — 23% below current baseline. These assumptions could have a devastating 
impact on NOPA members’ processing facilities, soybean farmers, livestock and 
poultry customers, other ag related businesses and, more importantly, the rural 
communities in which NOPA plants are located. 

Our views and concerns are discussed below: 

• Direct Costs to Oilseed Processing Industry {Attachment A). The Amer- 
ican Clean Energy and Security Act of 2009 (H.R. 2454), Subtitle B of Title IV, 
defines “energy-intensive, trade exposed entities” (EITE) to include industrial 
sectors that have an energy or greenhouse gas intensity of at least five percent 
or a trade intensity of at least 15%. Entities meeting the EITE qualify for free 
allowances. NOPA members do not meet EITE. Without these allowances, firms 
in industrial sectors such as oilseed processing would incur energy-related costs 
that foreign competitors would not face, putting them at a significant market 
disadvantage. 

In the near term (2015-2019), NOPA members would spend an estimated $790 
million on purchasing greenhouse gas (GHG) allowances and additional energy 
costs to operate their facilities — that’s about $2.6 million per plant over that 
time period in additional annual operating costs. In the moderate term (2020- 
2024), NOPA members would incur an estimated $1.1 billion on allowances and 
additional energy costs — that’s about $3.7 million per plant in additional annual 
operating costs. This means in the near-to-moderate term (2015-2024), NOPA 
members would incur nearly $1.9 billion in additional costs. 

• Loss of Productive Cropland. NOPA members are extremely concerned 
about the unintended and problematic consequences of agricultural producers 
taking arable cropland out of production and converting it to grassland or trees 
to earn carbon offsets. USDA estimates that by 2050, land converted to 
afforestation would increase to nearly 60 million acres — 35 million from crop- 
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land and 24 million from pastureland. Any program that inadvertently 
incentivizes agricultural producers to take productive and environmentally sus- 
tainable cropland out of production to earn carbon offsets would devastate U.S. 
agricultural competitiveness and could severely strain the ability of the food, 
feed, and renewable fuels industry to meet worldwide demand. 

Further analysis is needed to determine the impacts on agricultural production 
(including the livestock and poultry sectors), commodity prices, farm income, 
consumer food costs, and rural communities. 

• Impact — Unintended Consequences. Our members, as well as one of their 
principal customers (i.e., animal producers), have limited ability to pass costs 
on to users/consumers of their products; thus, we (and they) are very concerned 
with any cost impacts on our industry, including costs for allowances and en- 
ergy price increases associated with the legislation. To the degree that our 
members can pass costs on to their customers, the result would be higher food 
prices domestically and higher prices on the products our members (and, in 
turn, our customers) export to other countries. Higher prices would make our 
industry less competitive both domestically and internationally, resulting in re- 
duced revenue for farmers, processors and livestock/poultry producers, loss of 
jobs within the food and related industries {e.g., logistics) chain, and increased 
food/feed prices for U.S. consumers. 

In circumstances in which our members cannot pass on these increased costs, 
they would experience higher operating costs at their facilities, rendering them 
less competitive both domestically and internationally. The result would be re- 
duced revenue for both farmers and processors and the loss of jobs within the 
food and related industries chain. 

Higher operating costs and a less competitive business environment would re- 
sult in a transfer of oilseed processing and related jobs, including animal pro- 
duction, to other countries and a transfer, not a reduction, in global GHG emis- 
sions. In fact, the climate change problem would be exacerbated to the degree 
that those operations are transferred to countries that use energy sources that 
are more carbon-intensive. 

• Underestimated Impaet of Climate Change. The impacts of climate change 
legislation on the food processing industry and transportation infrastructure, in- 
cluding the impacts of GHG mitigation policies, have not been studied ade- 
quately. A full review of the benefits and costs of carbon tax and cap-and-trade 
programs should be undertaken. In a high-volume, low-margin business like the 
one in which our members operate, domestic production can quickly move to for- 
eign competitors, at the expense of U.S. production and jobs. If implemented in 
an aggressive or reckless manner, either a carbon cap-and-trade or carbon tax 
program would have disastrous economic consequences on the U.S. oilseed proc- 
essing industry. Either program would result in food, feed, and renewable fuel 
prices increasing to such a degree that the industry could not absorb the associ- 
ated costs, rendering the oilseed processing industry much less competitive on 
exports to foreign markets. 

For these critical reasons, NOPA opposes any unilateral climate-related legisla- 
tion that calls for either a carbon tax or a mandatory cap on GHG emissions. 
We do not believe sufficient effort has been put towards the development of vol- 
untary initiatives that provide the framework for effective, voluntary, pro- 
growth, technology-driven approaches to reduce energy use, and thereby achieve 
GHG reductions in an economically sound manner. We believe that global GHG 
emissions are best addressed through voluntary initiatives, as well as through 
increased research, development and deployment of innovative breakthrough 
technologies. NOPA and its members are focused on solutions that will continue 
to promote U.S. agriculture and the food, feed, and renewable fuels industry. 

• Distribution of Allowances. Any cost of allowances for entities that emit 
more than 25,000 tons of GHGs annually would be directly added to the oper- 
ating cost of each facility. One can safely assume that firms necessarily would 
need to cover added costs by passing them forward in the supply chain. This 
inevitably would impact costs for consumers, returns for processors, or a com- 
bination of both. However, there comes a point when it is no longer possible to 
pass on all such costs in a globally competitive market. Therefore, without an 
appropriate allocation of allowances, processing firms in the United States may 
not remain viable. 

If a cap-and-trade approach is taken, we believe it would work best — both for 
the oilseed processing industry and all energy-intensive sectors — if allowances 
are distributed proportionately to each industry’s emissions, thereby mitigating 
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the direct and indirect impacts on all regulated industries. Such a proportionate 
allocation would be the fairest system, because it would avoid arbitrarily pick- 
ing winners and losers and assist all industries in making the challenging tran- 
sition to a low-carbon economy. A fair distribution of allowances would provide 
an appropriate percentage of allowances to the food, feed, and renewable fuels 
sector. It would also avoid the impression that the allowances represent sub- 
sidies to favored industries — an accusation that could subject the U.S. to World 
Trade Organization (WTO) disputes and American companies to retaliatory tar- 
iffs. We cannot demonstrate international leadership by approving GHG legisla- 
tion that undermines our international credibility on trade liberalization. 

• Climate Change is a Global Challenge. Climate change is a global challenge 
requiring multilateral solutions that do not shift the economic burden to agri- 
cultural production, processing, and manufacturing of food and feed products 
and renewable fuels. Rising energy costs commensurate with either a carbon 
tax or an emissions cap imposed on U.S. operations would threaten the viability 
of not only the energy-intensive, import/export-sensitive U.S. oilseed processing 
industry, but other sectors of manufacturing in the U.S., resulting in some com- 
panies facing the decision to move operations out of the country. Hence, legisla- 
tion must ensure that developed and developing nations alike share responsi- 
bility for addressing climate change. Additionally, any emission reductions from 
such legislation must be verifiable and enforceable, particularly with respect to 
impacts on international trade. 

• World Trade Organization (WTO) Obligations. Any U.S. carbon reduction 
program must be structured in a manner to protect our competitive advantage 
while being consistent with our international trade obligations under the WTO, 
recognizing that many of our competitors likely do not have similar policies in 
place. Structuring a program in this manner would be a huge challenge, consid- 
ering our WTO commitments. Any U.S. carbon reduction program could lead to 
allocation schemes and trade mechanisms that could face WTO challenges, al- 
ready a very complex problem. Designing a program/scheme to address “carbon 
leakage” without risking retaliation from our overseas customers would be a 
very difficult task. If the U.S. fails in this task, the current global recession we 
are experiencing could be exacerbated by a wave of international protectionism. 

• Federal Preemption of Regional, State and Other Carbon Reduetion 
Programs. The oilseed processing industry supports Federal preemption of all 
regional, state and other carbon reduction programs or, at a minimum, the har- 
monization of these climate initiatives. Any legislation that allows regions, 
states and other entities to pursue their own programs would only lead to con- 
fusion, multiple sets of record-keeping and additional expense, all of which 
would serve to undermine regulatory effectiveness, create investment uncer- 
tainty, and negatively impact U.S. competitiveness. The objective should be to 
avoid unnecessarily driving up compliance costs and making environmental 
goals even more difficult to reach. To the degree that these other climate initia- 
tives remain, it is paramount that they be harmonized with the Federal pro- 
gram to eliminate the cost and chaos multiple independent systems would im- 
pose on the regulated sectors. 

Conclusion 

During these difficult economic times, it is unwise to insert additional economic 
uncertainties into an already fragile marketplace without full consideration of the 
consequences. In the event Congress acts to limit GHG emissions, a full review of 
the benefits and costs of the legislation should be undertaken. 

Thank you for allowing NOPA to share its views on global climate change legisla- 
tion. We look forward to working with you and Members of the Committee in ad- 
dressing the challenges and opportunities facing businesses across the country, but, 
in particular, rural businesses that serve domestic farmers and livestock and poul- 
try producers. 


Attachment A 

Cap & Trade Legislative Proposals: Very Costly to the U.S. Oilseed Proc- 
essing Industry 

The National Oilseed Processors Association (NOPA) is an important stakeholder 
in the global climate change legislative proposals that are being considered by the 
U.S. Congress. NOPA is a national trade association that represents 15 companies 
engaged in the production of food, feed and renewable fuels from oilseeds, including 
soybeans. NOPA’s 15 member companies process more than 1.7 billion bushels of 
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oilseeds annually at 66 plants located throughout the country, including 60 plants 
which process soybeans. 

Our members, as well as their customers (i.e., animal producers), have very little 
ability to pass costs on to users/consumers of their products; thus, we are very con- 
cerned with any cost impacts on our industry, including costs for allowances and 
energy price increases associated with the legislation: 

• To the degree that our members can pass costs on to their customers, the result 
would be higher food prices domestically and higher prices on the products our 
members (and, in turn, our customers) export to other countries. Higher prices 
would make our industry less competitive both domestically and internationally, 
resulting in reduced revenue for both farmers and processors, loss of jobs for 
our members, and increased food/feed prices for U.S. consumers. 

• To the degree that our members cannot pass on costs, they would experience 
higher operating costs at their U.S. operations, rendering them less competitive 
both domestically and internationally. The result would be reduced revenue for 
both farmers and processors and the loss of jobs for our members. 

• Higher operating costs and a less competitive business environment would re- 
sult in a transfer of oilseed processing and related jobs, including animal pro- 
duction, to other countries and a transfer, not a reduction, in global GHG emis- 
sions. In fact, the climate change problem would be exacerbated to the degree 
that those operations are transferred to countries that use energy sources that 
are more carbon intensive. 

Following are some of the highlights of NOPA’s cost analysis (see at- 
tached) 

• In the near term (2015-2019) NOPA members will spend an estimated $790 
million on allowances and additional energy costs to operate their plants — 
that’s about $2.6 million per plant over that time period in additional annual 
operating costs. 

• In the moderate term (2020-2024) NOPA members will incur an estimated $1.1 
billion on allowances and additional energy costs to operate their plants — 
that’s about $3.7 million per plant in additional annual operating costs. 

• In the near-to-moderate term (2015-2024) NOPA members will incur nearly 
$1.9 billion in additional costs. 

October 2009 


ATTACHMENT 

10/13/2009 

NOPA Estimates of Costs to NOPA Member Companies Associated with Global Climate Change (GCC) 
Legislation: Costs Due to CO 2 Allowances and Increased Energy Prices {$l,000s)a ^ 



Year 


2015 

2020 

2030 

2040 

2050 

CO 2 Allowances ® 

90,066 

114,629 

188,319 

302,949 

507,644 

Natural Gas = f 

41,106 

54,808 

78,787 

126,744 

184,977 

Fuel Oil f 

681 

795 

1,305 

2,100 

3,348 

Electricity^ 

25,500 

51,000 

71,400 

114,750 

155,550 

Total 

157,353 

221,232 

339,811 

546,543 

851,519 

$/bushel 

0.09 

0.13 

0.20 

0.32 

0.50 


^Subject estimates are based on 1.7 x 10^ bushels of soybeans crushed/year from NOPA Statis- 
tics (Crush) Reports for NOPA Fiscal Year 2007-2008. 

Subject estimates are based on fuel use and electricity utilization estimates for a hypothetical 
soybean processing plant from a 19 January 2009 NOPA submittal to the United Soybean Board 
with recommendations on updating of a National Renewable Energy Laboratory (NREL) database 
for soybean processing (electricity input: 1,500 kWh/1000 bushels of soybeans; heat input: 31 
MMBTU/1000 bushels of soybeans, including 65.5% from natural gas/landfill gas, 0.5% from #2 
fuel oil, 1% from #6 fuel oil and 33% from coal/biomass). 

Fossil fuel heat contents used in the subject estimates (1.01 MMBTU/1,000 CF of natural gas; 
18.60 MMBTU/ton of coal; 5.85 MMBTU/bbl of fuel oil) are from a May 2009 “Average Heat Con- 
tent of Fossil-Fuel Receipts” issued by the U.S. Energy Information Administration. 

^Emission factors used in estimating greenhouse gas emissions from the burning of fossil fuels 
(0.0545 kg CO 2 /CF of natural gas; 2,106.9 kg C02/metric ton of coal; 426.1 kg of C02/bbl of #2 fuel 
oil; 495.4 kg of C02/bbl of #6 fuel oil) are from USEPA’s 2009 GHG “Fast Facts.” 
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® Price of CO 2 allowances used in estimating costs for 2015, 2020, 2030, 2040 and 2050 ($22, 
$28, $46, $74 and $ 124/ton, respectively) are from a May 2009 report by CRA International enti- 
tled “Impact on the Economy of the American Clean Energy and Security Act of 2009 (H.R. 
2454).” 

'Increased prices in 2015, 2020, 2030, 2040 and 2050 for natural gas ($1.20/MMBTU, $1.60/ 
MMBTU, $2.30/MMBTU, $3.70/MMBTU and $5.40/MMBTU, respectively), fuel oil ($0.12/gal, 
$0. 14/gal, $0. 23/gal, $0. 37/gal and $0. 59/gal, respectively) and electricity ($0.01/kWh, $0.02/kWh, 
$0.028/kWli, $0.045/kWh and $0.061/kWh, respectively) used in estimating costs are from a May 
2009 report by CRA International entitled “Impact on the Economy of the American Clean En- 
ergy and Security Act of 2009 (H.R. 2454).” 

Attachment B 


December 2, 2009 

Hon. Tim Holden, 

Chairman, 

Subcommittee on Conservation, Credit, Energy, and Research, 

Committee on Agriculture, 

Washington, D.C. 

Hon. Bob Goodlatte, 

Ranking Minority Member, 

Subcommittee on Conservation, Credit, Energy, and Research, 

Committee on Agriculture, 

Washington, D.C. 

Dear Chairman Holden and Ranking Member Goodlatte: 

On July 20, 2009, we sent the attached letter to Senators Boxer and Inhofe, to 
inform them of the views of our coalition of food, feed, ingredient, beverage, and con- 
sumer product processors, manufacturers, distributors, and retailers on prospective 
climate change legislation. As industries which provide abundant and affordable 
food and essential consumer goods to all Americans, we felt it necessary to inform 
you via today’s letter of our concerns with climate change policies that could have 
direct and indirect impacts on the cost of food, feed, and household products. 

We have carefully followed the draft legislation released as a Chairman’s mark 
by Senator Boxer. We do recognize and appreciate positive steps in certain areas, 
specifically the ability of a wider array of methane projects to qualify as offset op- 
portunities. We are disappointed, however, that the draft legislation does not adopt 
any preemption or harmonization provisions, an omission that could result in addi- 
tional Clean Air Act regulation of sources that already are subject to the emissions 
cap contemplated in this legislation. 

As we have stated before, the facilities represented by this coalition emit roughly 
two percent of the nation’s greenhouse gases (GHGs), but are especially vulnerable 
to indirect costs. Consumers of the products we produce could he negatively im- 
pacted by climate change legislation that significantly increases our energy, trans- 
portation, regulatory, and commodity costs. In our view. Congress should take care 
to avoid adverse impacts on food security, prices, and accessibility. 

While we have a number of concerns with the draft legislation, three issues in 
particular are paramount as the Congress continues to modify the bill: 

• Allowances — It is critical that any legislation provide allowances to the manu- 
facturers, distributors, and retailers of food, feed, and household products. The 
distribution of allowances should be based upon an industry’s historic emis- 
sions, and additional allowances should be distributed to reflect reductions in 
emissions between 2000 and 2012. Our industry will be at a significant eco- 
nomic disadvantage to other industries and our competitors around the globe 
unless the legislation fairly distributes allowances pro rata across all industrial 
sectors. While food and beverage producers account for 1.21% of the nation’s di- 
rect GHG emissions (Carbon Risks and Opportunities in the S&P 500 at 12), 
if cap-and-trade legislation is approved, our manufacturers will be more affected 
by it than this modest figure suggests. All members of the food supply chain 
are disproportionately vulnerable to indirect costs passed through by suppliers. 
When considering the total GHG emissions from each sector, including sup- 
pliers, the food, feed, and beverage sector has the fourth largest exposure to car- 
bon costs — more than the chemical, retail, basic resources, and automobile and 
parts sectors. (Carbon Risks and Opportunities in the S&P 500 at 13). 

• Preemption — Comprehensive climate change legislation should preempt or, if 
necessary, harmonize state and regional climate change programs. In addition, 
comprehensive climate change legislation should explicitly preempt EPA regula- 
tion under the Clean Air Act, including EPA’s authority to issue New Source 
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Performance Standards for sources that emit between 10,000 and 25,000 tons 
of COie/year and requirements that certain sources be subject to Prevention of 
Significant Deterioration and Title V permitting. Exposing industry to addi- 
tional regulation from either EPA or states and regions will 3 deld little addi- 
tional environmental benefit but could result in significantly higher costs. 

• Offsets — Our organizations believe a viable offset system is essential to achieve 
cost containment, as demonstrated by recent EPA and CBO economic analyses. 
We urge the Committee to work with the food industry and our partners in ag- 
riculture and forestry to create an offset scheme that balances the need for af- 
fordable offsets with the need for productive land. In particular, we urge the 
Committee to devise an offset system that limits the retirement of frequently 
cultivated cropland. Sound climate change legislation should not pit our climate 
security needs against our food security needs. 

We believe these issues will have a profound impact on the international competi- 
tiveness of our industry and our ability to provide U.S. consumers with abundant 

and affordable products. We would be pleased to discuss these or other issues re- 
lated to climate change legislation with you or your staff in greater detail. 

Sincerely, 

American Bakers Association; 

American Feed Industry Association; 

American Frozen Food Institute; 

American Meat Institute; 

Corn Refiners Association; 

Grocery Manufacturers Association; 

Institute of Shortening and Edible Oils; 

International Dairy Foods Association; 

National Chicken Council; 

National Council of Farmer Cooperatives; 

National Grain and Feed Association; 

National Meat Association; 

National Renderers Association; 

National Oilseed Processors Association; 

National Turkey Federation; 

North American Millers’ Association; 

Pet Food Institute; 

Snack Food Association. 


ATTACHMENT 


July 20, 2009 
Hon. Barbara Boxer, 

Chairman, 

U.S. Senate Committee on Environment and Public Works, 

Washington, D.C. 

Hon. James M. Inhofe, 

Ranking Minority Member, 

U.S. Senate Committee on Environment and Public Works, 

Washington, D.C. 

Dear Chairwoman Boxer and Ranking Member Inhofe: 

As a coalition of food, feed, ingredient, beverage, and consumer product proc- 
essors, manufacturers, distributors, and retailers, we respectfully provide you with 
our perspectives as your Committee begins consideration of climate change legisla- 
tion, and how such legislation may impact providing abundant and affordable food 
and necessary consumer goods to all Americans. Specifically, as you develop climate 
legislation, we urge you to consider the direct and indirect impacts on the cost of 
food, feed, and household products. 

Our facilities emit roughly two percent of the nation’s greenhouse gases, but we 
are disproportionately vulnerable to indirect costs. As a result, poorly designed cli- 
mate legislation could significantly increase the price of food and other household 
products. In particular, poorly designed climate legislation could significantly in- 
crease energy, transportation, regulatory, and commodity costs. These are para- 
mount considerations Congress must consider and prioritize among the issues it ad- 
dresses. Congress must take extreme care to avoid adverse impacts on food security, 
prices, safety, and accessibility to necessary consumer products. For this reason, we 
have joined together to represent the views of this vital segment of our economy as 
Congress debates this important issue. 
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If a cap-and-trade approach is taken, we believe that climate legislation should 
embrace the following principles: 

• Allowances — The distribution of allowances should be based upon an indus- 
try’s historic emissions and additional allowances should be distributed to re- 
flect early action reductions in emissions between 2000 and 2012. Although we 
are an energy-intensive industry, H.R. 2454 fails to provide allowances to the 
manufacturers, distributors or retailers of food, feed, or household products and 
fails to provide transition assistance to low-income households struggling with 
rising food prices. Thus, our industry will be at a significant economic disadvan- 
tage to other industries unless the legislation fairly distributes allowances pro 
rata across all industrial sectors. 

• Threshold — If a cap is adopted, EPA should not be authorized to lower the 
threshold for the cap in the future, or use the Clean Air Act to regulate green- 
house gas emissions from sources beneath that threshold. Capturing facilities 
emitting between 10,000 tons and 25,000 of COie/year would more than double 
the number of facilities subject to regulation, but only increase the share of 
emissions subject to regulation by V 2 of 1 percent, according to EPA. 

• Offsets — A viable offset system is essential to contain costs. Food processors, 
farmers, forest landowners, and others should be permitted to generate offsets, 
including efforts to capture methane either on the farm or through modifica- 
tions to wastewater systems, to reduce the cost of allowances without unneces- 
sary limitations on the quantity of available offsets. No distinction should be 
drawn between the use of domestic and international offsets, and no restrictions 
should be placed on the use of offsets by covered facilities. A well designed offset 
system should strike a balance between the need for affordable offsets and the 
need for productive farmland. 

• Preemption — Comprehensive climate legislation should preempt or, if nec- 
essary, harmonize state and regional climate programs. In addition, comprehen- 
sive climate legislation should explicitly preempt EPA regulation under the 
Clean Air Act, including EPA’s authority to issue New Source Performance 
Standards for sources that emit between 10,000 and 25,000 tons of COae/year. 

• Trade — Climate legislation should be contingent on Senate ratification of an 
international commitment to reduce greenhouse gas emissions that includes all 
major sources of emissions and should not authorize the Administration to place 
border measures on goods imported from other nations that do not have equally 
stringent limits on GHG emissions. In general, climate legislation should he de- 
signed to comply with our trade obligations. We should not demonstrate global 
climate leadership by undermining our commitment to global trade. 

In addition, we believe that Congress should carefully consider the cost of allow- 
ances between 2020 and 2050, resolve tax treatment questions raised last month by 
the Joint Committee on Teix, resolve the regulation of any futures or derivatives 
markets that arise as a result of climate legislation, and make significant financial 
incentives available for energy efficiency. 

As you develop climate legislation, we urge you to carefully consider its impact 
on the price of food and household products. We believe that H.R. 2454 will increase 
food and feed prices and reduce the international competitiveness of our businesses, 
and look forward to working with you to craft climate legislation that reduces green- 
house gas emissions but which also ensures a safe and affordable supply of food. 

Sincerely, 

American Baking Association; 

American Feed Industry Association; 

American Frozen Food Institute; 

American Meat Institute; 

Grocery Manufacturers Association; 

Institute for Shortening and Edible Oils; 

National Chicken Council; 

National Council of Farmer Cooperatives; 

National Grain and Feed Association; 

National Meat Association; 

National Oilseed Processors Association; 

National Turkey Federation; 

North American Millers’ Association; 

Pet Food Institute; 

Snack Food Association. 
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Submitted Report by Hon. John A. Boccieri, a Representative in Congress 
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During our decides of rxpericiKe in die U.S. miliur)-. wt have addressed many 
nirional security challenges, ^rom containment and deterrence of the Soviet 
nuclear threat during the Cold War to terrorism and extremism in recent years. 

Global climate change presents a new and very dilhrrenr type of national 
security challenge. 

Over many months and meetings, we met with some of the worlds leading 
climate scientists, business leaders, and others studying climate change. We 
viewed tlieir ivodc through the lens of our military experiaice as warfighters, 
plantvrrs. and leaders. Our discussions have been lively, infbmurive. and 
very sobering. 

Carbon dioxide levels in the atmosphere are greater now chan at any time in 
the past 650.000 years, and average ^obal temperature has continued a steady 
rise. Ihis rise presents the prospect of significant climate change, ^nd while 
uncertainty exists and debate continues regarding the science and future extent 
of projected climate changes, the trends are dear. 

11ie nature and pace of climate changes being otiserved today and the 
consequences projected by the consenstu scientific opinion are grave ami pose 
et]uaUy grave implications for our narional security. Moving be)‘ond the arguments 
of cause and effect, it is important that the U.S. military begin planning to addres.<i 
these potentially dcvastatii^ effects. Tlic consequences of climate change can affect 
the organization, training, equipping, and plannir^ of the military services. *nte U.S. 
military has a dear obtigarion to determine the potential impacts of climate change 
on its ability to execute its missions in support of national security Directives. 

Climate change can act a« a threat multiplier for instability in some of the 
most volatile regions of the world, and it presents significant national security 
challenges for the United States. Accordingly, it is appropriate to start now to 
help mitigate the severity of sonve of these emergent challenges. The decision 
to act should be made soon in order to plan jmjdenrly for the nations security. 
The increasing risks from climate change should be addressed now because they 
will almost certainly get worse if we delay. 
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EXECUTIVE SUMMARY 


The purpose of this study is to examine the 
national security consequences of climate 
change. A dozen of the nations most respected 
retired admirals and generals have served as a 
Military Advisory Board to study how climate 
change could affect our nations security over 
the next 30 to 40 years — the time frame for 
developing new military capabilities. 

The specific questions addressed in this 
report are: 

1. What conditions are climate chan^ 
likely to produce around the world that 
would represent security risks to the 
United States? 

2. What are the ways in which these 
conditions may affect Americas national 
security interests? 

3. What actions should the nation take to 
address the national security consequences 
of climate change? 

The Military Advisory Board hopes these 
findings will contribute to the call President 
Bush made in his 2007 State of the Union 
address to "...help us to confront the serious 
challenge of global dimate change** by contrib- 
uting a new voice and perspective to the issue. 

FINDINGS 

Projected climate change poses a serious 
threat to Americas national security. 

The predicted effects of climate change over 
the coming decades include extreme weather 
events, drou^t. flooding, sea level rise, retreating 
g^ciers, habitat shifts, and the increased spread 
of life-threatening diseases. These conditions 
ha^T the potential to disrupt our way of life and 
to force changes in the way we keep ourselves 
safe and secure. 


In the national and international security 
environment, climate change threatens to add 
new hostile and stressing factors. On the 
simplest level, it has the potential to create 
sustained natural and humanitarian disasters 
on a scale far beyond those we see today. The 
consequences will likely foster political instability 
where societal demands exceed the capacit)* of 
governments to cope. 

Climate change acts as a threat multiplier 
for instability in some of the most volatile 
regions of the world. Projected climate change 
will seriously exacerbate already marginal living 
standards in many Asian. African, and Middle 
Eastern nations, causing widespread political 
instabilit)' and the likelihood of failed states. 

Unlike most conventional security threats 
that invt^ve a single entity acting in specific wa)'S 
and points in time, climate change has the 
potential to result in multiple chronic conditions, 
occurring globally within the same time frame. 
Economic and environmental conditions in 
already fragile areas will further erode as food 
production declines, diseases increase, clean 
water becomes increasingly scarce, and large 
populations move in search of resources. 
Weakened and faibng governments, with an 
already thin margin for survival, foster the 
conditions fi)r internal conflias. exrrentism, and 
movement toward increased authoritarianism 
and radical ideologies. 

The U.S. may be drawn more frequently 
into these situations, either alone or with allies, 
to help provide stability before conditions 
worsen and are exploited by extremists. The 
U.S. may also be called upon to undertake 
stabilit)' and reconstruction efforts once a 
conflict has begun, to avert further disaster 
and reconstitute a stable environment. 
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Projccml clintafc vliaiigc will udd ro 
tcn»ion.<i in stable regions iif die world' 

Tile U.S. and Huropc may expenence mounting 
prmure to accept large numbers of immigrant 
and reliigec populationa as dniught inciraaes 
and biod production dcdincs in l^an America 
and Alhca^ Extreme weather events and natural 
disasters, as the U.S. experienced with Hurricane 
Katrina, may lead to increased missionx lor a 
number of U.S. agencies, including state and 
local govemmentt. the Department al Homeland 
Securic)’. and our already srrercbed military, 
including our Guard and Keserve Ibrcci*. 

Climate change, uaiional security, and 
energy dependence are a related set of global 
challeoges. As President Bush noted in his 
2007 State of the Union speech, dependence 
on foreign oil leave.! us more vulnerable to hos- 
tile regimes .and terrorists, and dean domestic 
energy alternatives help us conlront the serious 
challenge of glol^al climate diange. Hec.ausc 
the issues are linked, solutions to one allecr 
the other, lechnolugies riiat improve cnrrg)’ 
dfidency also reduce carbon intensity and 
carbon enns-sions. 

RECOMMENDATIONS OF THE 
MILITARY ADVISORY BOARD: 

l.lhe nation.ll security coii«ei|iicne<» of 
climate change should l^e fully integrated 
into national aeeurit)’ and national 
defense strategies. 

As military leaders, wr know wc cannot wait (isr 
certainty. Failing to act because a warning isn’t 
precise cnougli is unacceptable. Ihc intelligence 
community should incorporate dintatc 
cons(X)uences into its Naticm.al Intelligence 
Esetmare. Ihe National Security Strategy 
should directly address the tlircat of climate 
change tu our national .securit)' interests. The 
National Security Srraerg)' and National 


Defense Strategy should include appropriate 
guidaiwe m military planners to assess risks to 
current and hicurc missions caused b)' ^'rojecced 
dimaic chaise. Ihe next (^adrmnial DeUntsc 
Review .should examine the capabilities of the U.S 
military to respond to the coaseipicnees of dimaic 
chaise. Ill particular, preparedness for natural 
disasters from extreme weather events, pandemic 
disease events, and other related missions. 

2. Tlic U.S. should commit tu a stronger 
national and international i*ole to help 
stabihac climate ch.-inge at levels that will 
avoid Mgnificant disrupHun to global 
security and stability. 

Managing the security impacts of climate 
ch.inge requires two approaches: mitigating the 
ed'ectft we can control and adapting to those 
we cannot. Tlie U.S- should become a more 
constructive parmcr with the internaoonal 
community to help build and execute a plan 
to prevent destabilizing elTects horn climate 
change, including setting targets for long term 
reductions in greenliouse gas rmission.s. 

3. 'Ihe U.S. should commit to global 
(xirtnerships that help less developed 
nations build the capacit)’ and resiliency 
to better manage climate impacts. 

As Prcflidem Bush noted m his State of the 
LInion spcech.‘'Our work in the world is also 
based on a timeless truth: To whom much is 
given, much is required.* Climate forecasts 
indicate coirntries least able to adapt to the 
consequences of ejimate change are those that 
will be the most affected. 'Ilic U.S. gtivernmcni 
should use its many instruments of national 
intliieive. including its regional commanders, 
to assist nations at risk build the capadry* and 
resiliency u* better cope with the cHccts of 
climate change. Doing so now can help avert 
humanitarian disasters later. 


• asewtivt fewMMANV** 



4. ni« Dtfpiirtnienc of Defence !(h 0 iild 
enhance ik operatiutiaJ capabtlit)* by 
accelerating the adoption of improved 
huaiiieu procnaea and innovative tech- 
nuUigies that rcault in unproved UiS. 
combat power through energy eflidency. 
Numerous Department of Defense studies 
have found that combat forces would be more 
capable and less vulnerable by significantly 
reducing their fuel demand. Unfortunately, 
many of their recommendations have yet to be 
implemented. Doing so would have the added 
beneik of reducing greenhouse gas emUsiuns. 

The Department of Defense should 
conduct an assessment of the impact on 
U.S. military installations worldwide of 
rising sea levels, eatreme weather events, 
and other projected climate change 
impacts over the next 30 to 40 years. 
Many critical defen-se instaUacions are located 
on the coast, and several srnuegicall)’ important 
ones are on low-lying IWific islands. Sea level rise 
and storm surges will threaten these ^cilitics. 
Hanning and action can make these installarions 
more resilient. Lack of planning can compromise 
them or cause them to be inundated, ctwnpro- 
mising military readiness and capability. 
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ABOUT THE REPORT 


To better inform U.S. policymakers and the 
public about the threats to national security 
from global climate change, the CNA CorpO' 
ration, a nonprofit national security analysis 
organization, convened a panel of retired senior 
military officers and national security experts 
and conducted an assessment of the national 
security implications of global climate change. 
In this context, we define national security to 
refer to the inHuence of climate change on 
gco'Stratcgic balances and world events that 
could likely involve U.S. military forces or 
odierwise affect U.S. strategic interests 
anywhere in the world. 

The Military Advisory Board consisted of 
retired flag and general officers from all four 
services, including service chiefs and some who 
sen'cd as regional combatant commanders 
(a regional combatant commander is a four*srar 
officer who commands all U.S. forces in a given 
region of the world). The Militar)’ Advisory 
Board and the study team received briefings 
from the U.S. intelligence community, climate 
scientists, and business and state leaders. They 
also traveled to the United Kingdom to meet 
with high'Icvcl gm-ernment and business leaders 
to learn what actions the United Kingdom is 
taking to address the threat of climate change. 
Members of the Military Advisor)' Board also 
presented their own views, based on experience, 
of the security effects of climate change on 
various regions of the world. 

This report documents the results of that 
effort. We start with a discussion of the 
geo'srrategic implications of climate change in 
the general sense — that is, how climate change 
can foster instabilit)' and affixt international 
security. We then apply this background to 


address specific regional security challenges in 
Africa, Asia, the Middle East. Europe, and the 
Americas. That is followed by a discussion of 
the challenges from climate change that can 
have a direct impact on military systems and 
operations. We conclude with a set of findings 
and recommendations related to mitigation, 
adaptation, and preparation — specific actions 
the U.S. government should take in response 
to the challenges presented by climate change. 
Appendices provide background on members 
of the Military Advisory Board, and very briefly 
summarize the science of climate change and 
ways in which the earths environment may 
potentially change. 

CLIMATE CHANGE AND THE 
SCOPE OF THIS STUDY 

Although there is a great deal of agreement 
among the worlds climate scientists regarding 
the overall picture of a changing climate, there 
is also some disagreement about the extent of 
future changes. 

Regardless of this continuing discussion, the 
boards view is quite clear: The potential conse* 
quenccs of climate change are so significant that 
the prudent course of action is to begin now to 
assess how these changes may potentially affect 
our national security, and what courses of 
action, if any, our nation should take. 

This approach shows how a military leaders 
perspective often differs from the perspectives 
of scientists, policymakers, or the media. MiU> 
tary leaders see a range of estimates and rend 
not to see it as a staric disagreement, bur as 
evidence of varying degrees of risk. They don't 
sec the range of possibilities as justification for 
inaction. Risk is at the heart of their Job: The)' 
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GENERAL GORDON R. SULLIVAN, USA (Ret.) 

Ci'jn’niiiN. MiliMf) AJvii4rf j tvrmtr 0»k/ US. .trmjf 

ON RISK 


Fofmr US Army CfM«f at Stadt Oordon StAvan 
BTfoys « good cMmib 0ui he Mm Imoiivs Dve 

t*mM (Mwi debate must Mop and Nct<on rtiMt 
Oeo^n. VMh raaoact to c i m a t a chsnee. ha sayc 
UtM rune twK ermea 

'tVa saam to Da itandMig by •«!. bartWy. 
aMong tor oarta ct n w a fi soanoa.* Oan. Sidlvan 
saw. art sayviQ Biay want to be con* 

vwvad, pvtacdy They want to hnmt the cMmate 
seanoa proiaettona wttn too panam eettanty 
AM wa hnow a great deal ana mn with 
■ui- mare m ate wcat ta wiv eu ms trend ana ■ 
varyetoaf." 

‘Wa navar hava 100 parcant oartwity.' ha 
-saw. 'Vta rmar ruvre a. It ^ waft unu you 
have too panawil certaaiCy aomsitana tMd 
<s DONig 10 iiappan on the tiaMatiaW Thol^ 
somamng wa imow. tbu have to act wNn 

"We never have 1 00 percent certainty. We 
never have it. If you wall until you have 
1 00 percent certainty, something bad is 
going to happen on the battlefield." 

inooffipiaie IntomMlien. Ibu hava m act bearel 
on the vand Mm You nave to «t on your 
wtuMWn tomaoinea* 

tn aacumnQ how imoiy leadare manage rwk. 
Oan SuMivan awtad that tignllkaea athmU on 
IS- often gWan to Ore tow proboMitv fHgh corh 
saquanoa hvants TTmm wvania rarely oocur 
Out can hava devaalalJnQ conaequences If they 
do A/rmcan tonwes art tamiiar wHh Mm 
atfcuutwnt- Senoua in|uiy m an auto Met* 
dant a^ for most tsmUtes a tow proiMbAlv/high 
oansequMnca evare M may Da unUhaly. txd 
we do al wa can to svew It 


During lha Com War. mucti ot America's 
aeianM efterta locuaed on preventing a 
Sovtoi msaua altach— ttta very detmition ol 
a low probabilkty'high oonsaouance event 
Our ettod to evoto such an isawaly evani woe a 
central urgamzino preappto Is ow cSptomaklc otto 
nvitary ttralegtos 

Mian aMiad to co ntowe lha rtocs ol cWnoia 
cSwiga woh tncee ol tfw Coto War. Qsi Sudvon 
saM. Cota Wor woe I spocter. bul cHmata 
chartga ■ nevuabia H we heap on with bUBtoess 
as ifBuai. we wM reach a poad where soma of tha 
worst ettaetj are awvWebto 

'It wa don't Ml. ihs tooka ir«ore like a hioh 
orabMMyits(^ oonsaqvenca soamna' ho added 
Oen SuMivan antted tmm nik assasnienl to 
rtafc managomant. 

'In lha CoM War. lhare was a eoncanad allort 
oy ai leadaranip— peubcM and maaerv. naiunM 
orto tfttermUonM— to awaO a potantou cartkct.* 
ho laid. *1 trwnk A waa waif known to mMtarv 
ce flaa that wa had to do averything ai au powar 
to cnala an e nveo n m an t whare tha ralloiMd 
c o fw m nd emriQmv— tha preatoam arto h* 
aanor adw e ara ware not loread to mafia chofoes 
regariMg lha iwa of nuctsarwaaporMi 

'"Tha artuauen. tor much ol Itu Cola War, 
WM staoto.' Gan SiSMn ooniinuad. “AnO irw 
tf Me nga woo M keep N atabia, to slop Rw cata- 
il iophto avant horn happerang VMi spent besona 
on tttat stralagy. 

*CbmaM otwge ts axaetty tha oppoaila. Ala 
hava a catattnpiwi evani ttwl iippaafi lo ba iftav- 
ttabto. And the c h ad a nga m to atabtore thugs — t o 
MabrMza carbon in tha atmoaphare. Back than, lha 
ctwaange waa to stop a paneutar aetioa Now, 
tha chaftanga la to tnapira a particutar action Wa 
hava Ip act a wa're to avred tha woral affacts ' 



j«sess and manage the many risks to Amerkas 
soruric)^ Oiituce liungc. inm tfar Milinry 
Advisory Board's y^pccnvr. presents sigmli* 
rant risks to Ammca's narronal sccuntyi ticftirt 
explaining uioie oF those risks, ne touch on an 
Unporram acicnnfic poiai. 

A glntul average lem^vrature increase of 
I .yp (plus or muius 03*F) ocatrred over the 
rwentictli ocniury. Dtir the temperaairc change 
on its u not what shapes this se<unt>‘ 
assessment. Rather, it is the impact that 
lemperarurc iiicreaacs can have on natural 
syiueins. tmiuding.- 

• Habitats 

• iVecipitanon patterns 

• Hxtreme weather crenu 

- Ire imer 

• Sea level 

Thrnughout this report, we do not at tempt 
ttt tie our findings regarding security implica- 
tions CO any «inc fuirttcubr pre^non of hiturr 
temperature changes, precipitation changes, or 
sea ievd rise wherher due to ocean expaiuion 
or ice sheet breakup. Rather, our goal ia to 
articulate the posxddc securit)' implictttoiu 
nrclhnatc chan^ and to corurder mittganng 
steps the nation could take as part of an 
ocTnll nanonal securuy plan. 
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GEO-STRATEGIC IMPLICATIONS 
OF CLIMATE CHANGE 


One reason human civtitzarions have grown 
and flourished over the last flve millennia is that 
the world s climate has been relatively stable. 
However, when climates change signifleandy 
or environmental conditions deteriorate to the 
point that necessary resources arc not available, 
societies can become stressed, sometimes to the 
point of collapse [1]. 

For those concerned about national security, 
stability is a primary goal. Maintaining stability 
within and among nations is often a means of 
avoiding fiill'Kale military conflicts. Conversely, 
instability in key areas can threaten our security. 
For these reasons, a great deal of our national 
security efforts in the post 'World War II era 
have been focused on protecting stabilit)* where 
it exists and trying to instill it where it docs not. 

Ihis brings us to the connection between 
climate change and national security. 

As noted, climate change involves much 
more than temperature increases. It can bring 
with it many of the kinds of changes in natural 
systems that have introduced instability among 
nations throughout the centuries. 

In this chapter, we consider some of the ways 
dimate change can be expected to introduce the 
conditions for social destabilization. The sources 
of tension and conflict we discuss here are 
certainly not solely due to climate change; the)' 
have been discussed by the national security 
community for many yean. However, climate 
change can exacerbate many of them [2). 

For example: 

> Some nations may havr impaired access 
to food and water. 

• Violent weather, and perhaps land loss due 
to rising sea levels aiKl increased storm surges, can 
dantage infrastructure and uproot large numbers 
of peo)^e. 


• These charges, and others, may create large 
number of migrants . When people cross bor- 
ders in search of resources, tensions can arise. 

When climates change significantly or 
environmental conditions deteriorate to 
the point that necessary resources are not 
available, societies can become stressed, 
sometimes to the point of collapse. 

• Many governments, even some chat lot^ 
stable today, may be unable to deal with these 
new stresses. When governments are ineffixtive, 
extremism can gain a foothold. 

• While the developed world will be far better 
equipped to deal with the effects of climate 
change, some of the poorest regions may be 
affected most. Tliis gap can potentially provide 
an avenue for extremist ideologies and create 
the conditions for terrorism. 

THE DESTABILIZING IMPACTS 
OF CLIMATE CHANGE 

REDUCED ACCESS TO FRESH WATER 
Adequate supplies of fresh water for drinking, 
irrigation, and sanitation are the most basic 
prerequisite for human habitation. Changes in 
rainfall, snowfall, snowmelt, and glacial melt 
have significant effects on fresh water supplies, 
and climate cliange is likely to affect all of those 
things. In some areas of the Middle East, 
tensions over water already exist. 

Mountain glacicTS arc an especially threatened 
source of fresh water (3]. A modest rise in 
temperature of about 2* to 4*F in mountainous 
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VOICES OF EXPERIENCE 


VICE ADMIRAL RICHARD H. TRULY, USN (Ret.) 

farmer Ai/mimttratar. A >itn<idi>i 4mJ ibejitti C^rnttmnAer a/ iKe Narni Sjnm/ CmHmciitil 

ON DRAWING HIS OWN CONCLUSIONS 
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naenng Whmi ha began bsvcb as (Mctor ol tfw WewJnaedaaaltkldtttllNBameacsmwttaMi 
Deportmoni d Snvgyk NoUorw) Rarwwabin oan itadttanmyoam' 

Energy LMwratory «n 1997- ta nmrnded Ns ‘TtaMrauaa mol denaw change wW put on oar 
«UiR ital ta notM tm oonboittm wttti a new tat nMienai aaeurny umI te cMomnl ttan any we've 
ol itstiaa. dean wilh In the post For one INng, loeas Hw 

*t tfltd tnam IM I was uneneutnaereq wnti ct eea n g ai that we ora used <o d eak n q with, Itaaa 
ttKCwnence or knbwtedge ol the erwgy buanaet tMtCdrauponuseiitreeneiyeKmay OulcomeUwv 
and that 1 would head thoe holp,* Adm Ihity said %1 and diey wdi be g n ndlnq and intiiowiBte Bit 

^ tiad a pradv Maag Naming curvn.* mayu mm cruNengoig la that they wd offact 

OneottnetatiosueehawasMiiedlocoiwdor every nation, and a» smuKanooialy. TNa » why 
VMS the extort to wNeb loart tuei ome m ona worn we need to study iNs etut now. so OtiM we e be 
attactino Urn c Oi nale piepamd and not ovMwhMmod by Itw leounad 

ooope of OUT reaponM wtMi iho time eomea-' 

“1 wasn’t convinced by a person or aakedabou n# anpanenca iwenty-hve 

years ago in tadce. and tvow i) adecta Nm today, 
any interest Qtoup^^il was the data Adm. ■buty eoid. H doa cAange you. ihore'a no 

that OOt me ” ttouMobortit. IhminiagwtiurtadInmvnMid 

^ ' tnai we rvMr go away-Hmagia ot llm earth and 

*1 was a lotd agnostic,* Truly said *t hod ^Mnt its hagHiiv I was a >•> pool 1 was an awalor 
mo«tofmy''teihihe«>ece«>daeronaut>cswond. I waa net on anveanmanuM But I do leva 
ms tadnl naety wiasoed won mm l waa open- me nobroi enymatant. and seamg the aorm 
mincted.'* Irani ^leoe waa Ita axpenenca that I return 

*Ovar ttw courae of me next lew yarn. I started m whan I tNnIi mail <Mtal wa know now abem 
raaly paymg attention to tta dm. tVtien | looMd me Obnate.* 

N whol vnMgr wa had used nar ihe past cou- * 00 # at the ihotga met ahucA me on my irtt ciav 
pla of careinas and whal waa m tne atnxwpiwra in apoca a that thaw • no bua sky. hk a omathwg 
todoinllmtwmerahadlebaaoonnacnon IwaMi'f that awary iMnon lhaa with on Earth, but when 
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regions can dranmicatly alccr the precipicarion 
mix by increasing the* shuiv I'aih'iig as rain while 
decreasing the share falling ax .mmv. The result 
is more flooding during the rainy season, a 
shrinking snuw/ice ina&s, and less snowmelt to 
feed rivers during the dry season |4). Furry percent 
of tire world s populanon derives at least lialf of its 
drinking water from the summer melt of mountain 
glaciers, hut these glaciens are shrinking .ind some 
could disappear within decades. Scv'craJ of Asias 
major rivers — the Indus. Ganges. Mekong, Yangrae. 
and Yellow — originate in the Himalayas (d|. If the 
massive snow/iev sheet in the Himalayas — the 
third'largest ice sheer in the world, alter those in 
Antarctic and Greenland — Limtimies to melt, it 
wiU dramatically reduce the water supply of much 
of Asu. 

Most countries in the Middle Hast and 
northern Afric.*! are already considered water 
scarce, and the International Water Resource 
Management Institute projects that by 202S. 
Raldstan. South Africa, and large parts of India 
and China will also be water scarce [SJ. To put 
this in perspective: die U.S. would have to suffer 
a decreue in water supply that produces an thl 
percent decrease in per capita water consumption 
to reach the United Nationsdchnicion oP* water 
scarce." Tlicse projections do not factor in climate 
change, which is expected to exacerbate water 
problems in many areas. 

IMPAIRED FOOD PRODUCTION 
Access to vital resources, primarily food and 
water, can be an additional causative factor of 
conflicts, a number of which arc playing out 
today in Africa. Probably the bc&r known is the 
coofliet in Darfur between herders and farmers. 
Long periods of drought resulted in the loss of 
both farmland and grazing land to the desert. 
Tlie failure of their grazing kinds compelled the 
nomads to migrate southward in sc.irch of wa- 
ter and herding ground, and cliat in turn led to 
cunflier with the farming tribes occupying those 


lands. Coupled with population growth, tribal, 
ethnic, .tiid religums differences, the competi* 
tion for land turned violent. Probably more 
rh.tn any other recent conflict. Darfur provides 

In some areas of the Middle East, 
tensions over water already exist. 

a case study of how existing marginal sirua- 
rions can be exacccbatcd beyond the tipping 
point by climare-rclarcd factors. Ir also shows 
how lack of essential resources threatens nor 
only individuals and their communities but 
also the region and the intcmartonal commu- 
nity at Urge. 

Worldwide food production ivill he afh?cced 
by climate change in a variety of ways. Crop 
ecologists estimate that for every l.8*F rise 
in temperature .ibove historical norms, grain 
production will drop ID percent [6]. 

hlo.sr of the worlds growth in food demand 
is occurring on the Indian subconrinein and in 
sub-Saharan Africa, areas already tacing food 
shortages [6J. Over the coming decades, these 
arca.v arc expected to become hotter and drier 1 7 \. 

health catastrophes 
Climate dviiij^ is likely lu iiave major implicanoii'» 
for human health. While some impacts, such 
as reduced deaths from cold temperatures in 
some areas, m’IU be positive, the World Health 
Organisation c-stimates rliai the overall impact 
will be negative fflj. 

The major concern is a^nificant spreading 
of the conditions for vector-borne dise.oses. such 
as dengue fever .ind ma]an.i. and food-borne 
diseases, such as salmonellosis [flj. The decline 
in avaUablc fresh water in some fi:gions will also 
have an impact, as good health and adequate 
supplies of clean water are inextricably linked. 

A health emergency involving Urge numhets of 
casualties and deaths friim disease can quickly 
expand into a nujor regional or global siu-uriry 
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challenge that may rcquifc mtlirar)' wppoir. 
ranging from Jumhuoun of racdncf co 
fuO'Scalc stability operarinns (9J. 

LAND L05$ AND FLOODiNG. DiSPLACEMENT 
OF MAJOF POPULATIONS 

About rwo-Thiris of the worlds populahon 
lives near coastbnes [ 10). where chrialiy 
impurrant felloes and infrastructure, such as 
rramporranon routes, industrial facilities, port 
fadliries. and encrg>' pmduenun and disrriburiun 
fiicilhics are located. A rise in sea level means 
putentui loss of land and dixpbcenicnc ofbrge 
numben of people. Even in our own notion. 
Hurricane Katrioa showed the social upheaval 
and tensions that can result from land loss and 
dispbeed popubhons. But wltile the impact of 
inundation from ooc*tune occumroces such as 
Hurricane Katrina is temporary, even as it is 
devascaiing, mundation from climate cltangc is 
likely to be permanent on the soile of human 
bfetiraes. Rising sea levels will also make crtastal 
areas mutt vulnerable to Hoi^ding aiid land loss 
through erosion. 

Storm surges will also take a greater toll on 
coastal communities and infrastructure as sea 
levels rise. According to a PariBc Institute study, 
a sue 'inch rise in the water level of Son Francuen 
Bay would mean a fairly rourinc une'in*cen*ycar 
storm would wnrak as much damage as a Far 
morescrious 'hundrrd'yearstorm'wuuld have 
caused bdore cite sea level rise [i 1 f. in the l.I.Sv 
we may be able to cope with sudi a change, but 
poorer nations would be greatly challmged. 

Most of the economically impi>rTant major 
rivers and rtver ddias m the world — the Niger, 
the Mekong, the Yongtse, cite Ganges, dte l^nie. 
the Rhine, and the Mississippi — arc densely 
popuiatexi along dteir banks. As sea levels rise 
and storm surges incre.t&c.saiine water can 
contaminate grouiidwarrr. inundate river deltas 
and valleys, and destroy croplands. 


SECURITY CONSEQUENCES OF 
THESE DESTABILIZING EFFECTS 

GREATER POTENTIAL FOR FAILED STATE9 
AND THE GROWTH OF TERRORISM 

Many develojung countries do not have the 
government and social infrastructures m pbcc 
to cope With the t^'pes of stressors that could be 
brought on by global climate change. 

When a giwermnent can no longer deliver 
services to its people, ensure dome-sric order, 
and prxHcct the nations borders from invauon. 
conditions arc ripe for turmoil, extremism and 
terrorism to fill the vacuum. Lebanon's 
experience with thr terrorist group i lezbollah 
and the Braailian gxwrrnmcnr's anemprs to 
reign in the slum gang First Capital 
Command { 12j are both examples of how‘ the 
central governments' inabtUt)' to provide basic 
services has led to strcngtltemng of these 
extra-govemmeiital entities. 

MASS MIGRATIONS ADD TO GLOBAL rSNSIONS 
The rea.sons for mass migrations are ver)’ 
complex. However, when water or food supplies 
siiift or when conditions otherwise dereriorate 
(as from sea level rise, fur example), people will 
likely move to find more fawirable conditions 
1 1 3). Aitltmi^i climate change ma)' force 
migrarions of workers due to economic 
conditions, the greatest concern will be 
movement of as)^lum seekers and refugees who 
due CO ecological devastation become sertlers: 

• By 2025. 40 percent of the world’s population 
will be living in countries experiencing 
ugnihcanc water shortages [ 14). 

« Over lire course of this century, sea level 
nse could potentially cause the displacement of 
fens of millions of people from low-lying areas 
such as Bangladesh [15]. 

Mormons in them-scKcsdo not necessarily 
luve negarive edms. although taken tn the context 
of global climaa* chat^ a net benehc is highl>' 
unUkely. Three types of mignnon panerns ocruc. 
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VOICES OF EXPERIENCE 


ADMIRAL T. JOSEPH LOPEZ, USN (Ret.) 

homtfr GwnndwJrr'fN.Chirf, U.S. Fum kanpe a-J of AU»J Farmi Haathmt CMn>^<r 

ON CLIMATE CHANGE AND THE CONDITIONS FOR TERRORISM 


SoiTW Amvwiins MMMv« w* don't n«M la 
wonv otKHii (dknolB cNvv ^ decadee Tboy 
ay tttt iauo uni a urpont a tha war qn wrv. 
Adm Lopsz. ttw ttnwi top NATO ooiTn a n o w 
In Sosnia. ha • dlINninI Wu*. Hi aa s aong 
connacuon batwoen (he twa 

‘Owai change aii prwide the concAion t 8a 
Ail OKiano Vn w* on iHTOt' Non. (.opot sad. 

hove vary na changa hi natural gyi. 
iwra Uni ar mooi Hkilv lo happen ti ragoa 
at ttw world that are aeady tertoe ground 
Mr atramiwn,* Adm Lopet an ’OmughU. wo* 
lent wmdwr. nena agneuihirat lantN— (teia we 
(he lunds ol ttraiai wiT a* mora o* urxler cA* 
matecnange.' 

Ttva ctwnga in nohn wW lad M dwnga 
in lorMy. *Mera povany. men torood mgratione, 
hlghv unamfitoymam. Tboa oonoiiiots ora npa 
Mr Mlreimti ««> lenorae.' 

In the oontr o rwia war on aror gm , Adm 
Lopu noted, thora te general agr a e m e n l on 
a leal one Bag' 8^ best to stop (e no ian 
tMtar* II dsveiofa- *to itw long term, wo wont to 
address the underlying oonditlans that (avisto 
aek to toploiL Ttedl whai wrd tod to do. and 
N9 a conaneue laue— we aM want to do tool 
Bui cUrntoo ettonga protare n moa eandtoane M 
rnaku lham wora." 

*Dallrtg wUn tfstabAty erto hew you nuNgatB 
trutt teode to quawna about ms role U.S. sacurny 
Mrtass can play.* Attoi Lops added *VAiat con 
wn do to olNwIala Me preotenn of nstobWIy In 
advancol Nid keep m raid Bm wM oR be under « 
chitongia raaoma aittiMion TNa » vary oomow 
calBd. Ot coma, the (Ttotsy can ta a catalyst Ice 
matong Ihia haopwt. but 8 eai’l do 8 an. TNt m 
olao about eoonomica. powica and dtptomaeyL 


*Bi Bie rrattarY. weVe oflen net me pMbietm 
asoooled with what we ca> toovepipea.’ ahare 
each brarvh o( iha aorwen has Ks own way o' 
oomg Bungs- And we've warned irwl tbiee- 
ppes don't work wei. tWe idwe to take the aamt 
approach wrth our govemmerh. to armoa that 
Iha rnony agarews ■« wodnng logethor In Bwaa 
cases where we do get meokred. B« task should 
not outomotieaUy be llw reapanaMily at Bw U 8- 


Ha oka described other leym o> oompieiutv 
Even In Bwae cases when the U S. may totoose 
lo embrace suidi e role, the boat sototions may 
ifNyoudanl 


“Climate change will provide the conditions 
that will extend the war on terror." 

■ncMsSe a raamma a tar-theiking, ouirol-lhe-bos 
business paopta m tots, you'i go! tondchaigad.* 

Ma aeo said the U.& *«an’! mtotv toil wreH do (Ms 
tol atone, tas need to make sure we dont gWa trial 
■rpra sw ori- Tha sarrw Mroea ot aconomos bust- 
neea. poi'bca, diplomacy, and rtKMary end ueurtty 
Mierests can tiatcfion to buU coaetwne in order 
to me lnt an stabmy when ch g Swiga rl by dramatic 

ckmole change “ 
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The greatest concern will be movement 
of asylum seekers and refugees who 
due to ecological devastation become 
settlers... 


Some migrations take place within countries, 
adding to a nation's political stress, causing 
economic upheaval — positive and negative — and 
distracting from other issues. As a developed 
nation, the U.S. was able to absorb the dis|^cc' 
ment of people from the Gulf G>ast in the 
wake of Hurricane Katrina without suffering 
economic or political collapse, but not without 
considerable turmoil. 

Some migrations cross international borders. 
Emironmental degradation can fuel migrations in 
less developed countries, and these migrations 
can lead to international political conflict. For 
example, the large migration from Bang^desh 
to India in the second half of the last century 
was due largely to loss of arable land, among 
other environmental factors. This affected the 
economy and political situation in the regions 
of India that absorbed most of this population 
shift and resulted in violence between natives 
and migrants [16). 

A third form of migration involves not only 
crossing international borders but moving across 
vast regions while doing so. Since the 1960s. 
Europe has experienced this kind of “south to 
north' migration, with an influx of immigrants 
from Africa and Asia. The shift in demographics 
has created racial and religious tensions in 
many European countries, as evidenced in the 
2005 civil unrest in France. 


POTENTIAL ESCALATION OP CONFLICTS 
OVER RESOURCES 

To live in stability, human societies need access to 
certain fundamental resources, the most 
important of which are water and food. The lack, 
or mismanagement, of these resources can under' 
cut the stability of local popubtions; it can affect 
regions on a national or international scale. 

Disputes over ke)' resources such as water do 
not automatically trigger violent outcomes, and 
no recent wars have been waged solely over water 
resources. In areas with a strong government and 
societal cohesiveness, even tense disputes and 
resource crises can be peacefully overcome. In 
f^, in recent years, arguments have been made 
that multinational cooperation over precious 
water resources has been more an instrument of 
regional peace than of war (17). 

Nevertheless, resource scarcity always has the 
potential to be a contributing factor to conflict 
and instability in areas with weak and weakly 
supponed governments [19). In addition, there 
is always the potential for regional hiring to 
spread to a national or international scale. Some 
recent examples include: the 1994 genocide in 
Rwanda that was furthered by violence over 
agricultural resources; the situation in Darfur. 
Sudan, which had bnd resources at its root and 
which is increasingly spilling over into neighboring 
Chad; the 1970s downfall of Ethiopian Emperor 
Haile Selassie through his government's inabilit)’ 
to respond to food shortages: and the 1974 
Nigerian coup that resulted largely from an 
insufficient response to fiunine ( 19). 

Whether resource scarcity proves to be the 
impetus for peaceful cooperation or an instigator 
of conflict in the future remains to be seen. 
Regions chat are already water scarce (such as 
Kuwait, Jordan, brad, Rwanda, Somalia. Algeria, 
and Kenya) may be forced to confront this choke 
as climate change exacerbates their water scarcity. 
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REGIONAL IMPACTS OF CLIMATE CHANGE 

AFRICA 

VULNERABLE TO CLIMATE CHANGE IMPACTS 


Aftia'i imporunce to U.S, lurioful trcuriiy 
can no longjcr be ignoRd. Indeed, wkh the recem 
eititbliitunenc of a US. African Command, the 
U.S, has underscored Africa's straiegic in^ior' 
cance. Its weak governments and the rising 
presence of terrorist groups make Africa 
important to the fight againu terrorism. 
Moreover, Africa is also of strategic value to 
the U.S. as a supplier of encrgy:by 201S.it w3l 
supply 2S to 40 p er cent of our oil. and it will 
also be a supplier of strategic minerals such as 
chrome, platinum, and manganese. 

Such changes will add significantly 
to existing tensions and can facilitate 
weakened governance, economic 
collapses, massive human migrations, 
and potential conflicts. 

Reduenons in sod motsnire and further loss 
of arable land may be the most significant of 
the projccied impacts of riinutc change in 
Africa. At the same tune, extreme weather 
events are likely to increase. Ihese expected 
changes portend reduced supplies of potable 
water and fi>od production in key areas. Such 
changes will add significancly to exuring ten* 
sions and can facilitate weakened governance, 
economic collapses, massive human migrations, 
and potential condictv In Somalia, for example, 
alternating drou^ts and floods led to nugra* 
tions ofvarying size and ^leed and prolonged 
the instability on which warlords capitalized. 


Increased political instability in Africa 
pofentiaUy adds additional security rec|uifcmencs 
for the US. in a number of ways. Scabtlity 
operations, ranging frirni humanitarian direct 
delivery of goods and the protccrion of relief 
workers, to the establishment of a stable and 
rcconsmicted state, can pber heavy demands 
on the US. militaty. While the nature of hinire 
stability operations is a matter of speculation, 
histoekally some stability operations have 
involved significam military operations and 
casualties. Political instability also nukes access 
to African trade and resources, on which the 
US. is reliant for both military and civilian uses, 
a rislucr propoiition. 

UNSTABLE GOVERNMENTS AND 
TERRORIST HAVENS 

Africa is increasingly crucial in the ongoing 
battle against civil strife, genocide, and terror* 
ism. Numerous African countries and regwns 
already suffer from varying degrees of famine 
and civil strife. Darfur. Ethiopia. Eritrea. 
Somalia. Angola, Nigeria, Omeroon, Western 
Sahara — all have been hit hard by tensions chat 
can be traced in pan to mvironmental causes. 
Strugfd^ that appear to be tribal, sectarian, 
or narionatisc in nature are often triggered by 
reduced water supplies or reducrions m agricul- 
tural productivity. 

Ihe challenges Africa will fiue as a result 
of climate change may be massive, and could 
present serious threats to even the mow stable 
of governments. Many African nations can 
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VOICES OF EXPERIENCE 


GENERAL CHARLES F. “CHUCK" WALD, USAF (Ret.) 

Faimcr Drp»tf Ciatimiuilfr, Eurofcttn Camm^nJ ( USEL'CUM) 

ON CLIMATE CHANCE IN AFRICA 


Whm oMd tMry Amencww «V3uld be iWBr oitf ea 
n Atncafl Moudty Muas. nKirw) Atf Fofoe Oen 
Ctiucic WaM 9 ine a number o( •BEsora. 

'We ougM 10 c«m about Mrica OacaiMO 
we're a good country,’ Oert WtM sard *We 
have a humonianen character: mt one el our 
graet strarejtha. ena we ehotAln'l deny A Some 
nwy be temmed to eyert thetr eyes, but > worsd 
hope we insteao see ne very rear manen ml- 
(anno MkatB ptSM Ihm Mb ahowld be moved 
by H. (dialBnged by t. Even ei the corttau ol 
wourtty dbcMbOns I ttvnk rheee reasors 
melM*, Decauee part ol our securtly oeperxis on 
remairung true to ore vetuea 

'There ere exoHc mmenib lound erW In 
Afnos that have easentte* mwtanr and ovtkan 
ueea.** Oen MbM conllnuad "Mb inport rnaie 
oil hom AIrtiai thwr the MvMe Eaat p rob - 
ably a Shoe* to a IM ol people and thatshom 
vtstgrow Atnee could peeame a rtte|or ehponer 
at Pood 

*My uiMv b trud we1 be drawn mio ihe pos- 
ies ol AMea. to a much greater extern than mihe 
peel A lot ol Anwncani lottoy woiM say Atnca re 
an tspbansl engagement I dent ffenS ihal^ the 
caM. even todsy. but It oaiainiv wort't be In die 

tuHlTB’ 

1b ibowr how dxnete cha nge oen worawri 
condiBone that are alewdy quKe deeperele. Gea 
WbM oaecnbed a tnp to Nigarta 

"We landed in Lagoa Me m tha oRamoor' '’ 
Gen. Mbkt sad. 'Tha « a dhi. now. wrti rougrSy 
17 tnilinn people- The best way M ebap^w 
our drive Irom the aezrort to ihe hotel w That 
0 r em in ded me ol a 'Mad Max' movie Thar* 
were massive nurrtMrs ol people Cb me roeM. 
lust mtHmg around There were huge pbee ol 
neb, There were hiee along the roaoude and 
m me drstBitoH-nuge fires h wa hB* *1^ 
olaiwehv. 


'Thaib iho btudion todaiy. Even n e time ol 
relative aisbMity, there it very Nii»e dvii gov- 
emanco. and vary Mha abdlty la serve huge 
numbere ol people weh besca Uie alecmcily. 
Clean wam. haaMri care, or aducMon. 

’ll you add nsing oaaa i b waters and mom 
artrama wsalhw events, you men have mWera 
ol peopb who ooUd be da iAiu ed Them raMy 
» no controlled place ior them to go, no capac- 
Ky tor an argued (Mpwtuni. wO no cepadly 
to mahe new Ivtng attuehons. VMwn you add ai 
ttie sheets ol cUmoM change, R adds to |ha 


“My view is that we’ll be drawn Into the 
politics of Africa, to a much greater extent 
than we have in the past." 

aiuatmg eonlusttn and Oa sp arnion. and pula 
more pmseure on tna Niganan govemmani It 
mMon tva poaMxMy pt Lxxilfc t very real If the 
daHa • Hoodad. or M ma(or sionra damage theu 
dnWno eapachy, you tew (ha prvnary aourca 
olinoome 

’CuKuraSy, you have a oountry that la spM 
gsographicaPy b a t w e e n MwUma and ChrMiarw 
K i w gr ab or w occur, you put real pressure on Ihet 
oountry ra preedy lanae end tragae VMien you 
BxscertMe OM situaaon vam citmma crwige 
etleets, Rbnalhardtopestutateontt'edangare'* 
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but be <!ut:nbrd zs Foiled sracu, and mon^' 
African regions are largely ungovemed b)' civil 
uurinjrioQs. Wben tbc coadirioos for Failed 
States increase— as they roost likely will over 
the comutg decuin— the thaos that mults can 
he an incubator of civil scrile, gettocide< and the 
growth of terrorutn. 

LESS EFFECTIVE QOVEANANCE 
AND POTENTIAL MIGRATIONS 

More than 30 |>crcenr of the worlds refugees and 
displaced persons arc African. Within the last 
decade, severe food shortages aficcted nveniy'fivc 
Airicin countries and placed as many as 200 
million people 'on the verge of calamity” (20). 

Bxpeaed future climate change will 
cxacerban: this problem- 1 he Sahara dcserr is 
spreading |21],and the sub-Sahanin regian is 
expected CO suffer reduced precipitation (22). 

As dimatc changes and agriculcunti patterns 
are disrupted, tlie geopt^litica ol the future will 
increasingly be the politu's of scaniry. Potential 

...the chaos that results can be an 
incubator of civil strife, genocide, 
and the growth of terrorism. 

rainfall decreases in North Africa would likely 
exacerbate the problem of migration to turope. 
Reduced rainfall and increasing desertilicanan 
of the sub-Saharan region will likely also result 
in migrations to Europe, as well as migrations 
within tfte African conrtnem. 

LAND LOSS AND WEATHER 
DISASTERS 

Sea level rise ciiuld also result in the dispUct- 
mcni of brge numbers of people on the 
African roorioent, os more than 2S percent 
of the African population lives within 100 


kilometers (stxty-cwn miles) of rhe coast, and 
six nf Africa's ten brgesr dries ace on the cour. 
Nigeria and Mozambique are particularly vuL 
ncrablc to the effects of sea level nsc and storm 
surges. Two cyclones in 2000 dispbccd 5(K),UI)0 
people in Mnsambique and caused 950,000 
people CO require some form of hunumrarian 
assisrance [23). The Niger Delu accounrs for 
about 7.3 percent of Nigeria's bnd area and a 
population of 20 million people. 

In light of the potential magnitude of the 
human erms that could result ftoin major 
weather-rebted natural disasters and the 
magnitude of the response and recovery clforrs 
that would be required, stability operations 
carried our by inteniaiioiinl militaries will likely 
occur more frequently. 

HEALTH CHALLENGES WILL 
CONTINUE TO ESCALATE 

Severe and widespread coniinental health issues 
eomplicarc an alre-idy estreinely vobnle envi- 
ronmtnt. Climate change will have both direct 
and indirect impacts on many disea-ses endemic 
til Africa such as malaria and dengue fel*er (2H). 
Increases in remperarnre can expand the launkie 
and alriiude ranges for malaria, and flivoding 
from sea level rise or severe wc.uher cvenn can 
increase the population of nularu vccroni. Ikir 
example, a cemperanirc rise of 2*F can bring a 
maUria epidemic to Kenya. Excessive flooding 
is also conducive to the spread of cholera. 
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VOICES OP EXPERIENCE 


VICE ADMIRAL PAUL G. GAFFNEY II, USN (Ret.) 

Pvrmrr PmidtMt. NaiHhMl Of/tnif Vmvtnily. Fi-rmr' 0>rf'«fNaM/i(rir<tTrJ»«it4i CanimanUrr. 
Sa¥y and Ottaitagraifiiy CktximoNtl 

ON MILITARY RESEARCH AND CLIMATE SCIENCE 


Ths Oepartmem of OstanM and ins irtl o lSg cn os 
oonwnumtv havs *i tns past uoM ttwr tnrmnse 
ea pa ftiWy tar data coaecOon and Nnaf^sta to 
addnm radnnal am ntamaMnal anvHorvnmte 
questions. H«i«^ Vtae Adm Paul a Oattney K 
say* we have me eapectiy to do the aqein. thta 
lime tar beltw wnder stand ln q and monaonrg ul 
cemaladvnds- 

Ibe OoO offars eqiMomem. talent and, •« 
Adm. Gminey pul d. *OBtA. date, data.* 

'^tau win em me defense and mteMgence 
commuKOea have wiraortlnarv amounts of 
data. and. fl dons m a careful and delbsrata 
manner, data cnSenteq m Oie pMl and mle the 
Mure can Im mada avaUabia lo chmata aovr- 
ims,* Adm Qoffnvy said 'Ba N enaoary, other 
saltfiia raeonta. data from Navy oceanoprapNc 
ships and vafHdaB, surtaoe wgr a ta pa and aubma 
nnsa. or obawvaliarts roieetad by arcrafl— you 
can find iNtys to smooth It to prolact what musi 
be protactad if Iha raw data cannot be released 
II dimaie change ia. m tact, a oitical issue tar 
security, then the mMitarv lata iniebge nce com- 
muntiee should be epaaflcdliy tasked to eggras- 
siveiy and ways to rraa» ffieir data, tidant. and 
systarw caoabilniBi avodablB lo Amencan eMorts 
m understanding ctanole Change ngnata 

'Most of our amps are saready outfRied to 

US. mlinary ptaclorms ai* al owe He world, al 
of Ilia uma. ttwy become ptattorrm of opportunty 
to c ode c t data for tna gtobol oaue.* 

Adm Qalhsfy also oiad star capabAtiea 
'The qudttv at pmonnel tnin« ihv datoree 
and mtaagenoa oiganuatiore is oaoapboriBl.* 
ha said ''WVhin ihe OoO we have taba tiel am 
as good ai viy msi oiel anyvwtere e the wodd 
usmg whatever motncs you want-^papers pub- 
tamed. patents. NObat laufetoes 


'LodIi ei the Navy ocean modaiws m 
remoM sansmg aaoerts They wonted with 
Ktenbstt at htASAY Jai Propumon ub to 
urSDcS the secrets of El NMo uwng spece- 
Oome ^ we tr y data and new rumencal ocaen 
oimttMon modeta. Tha mtosnn was a mMurv 
one but a tStaruHaiy ptayed a rote to helping ut 
understand more about (he cwnsts * 

TTsougheut the Cbid Wtar, M> UA- and the 
Soviet Unton each eoaacted dots In Rte Arc- 
tta. Ice tliic Ji n as «id subma ocean ocndit a n a 
Bftachng wse eriicaf aaavity isauee 

“The mission was a military one, but it 
ultimately played a role In helping us 
understand more about the climate." 

Atew the isndiita of the Sovwt UNon. marvy 
sfw mai ihai data could ba uaad to determine 
temoaralum and tee c endittori chwigea over 
■me The two aKla cotaOnraleU on ways 
to share and reconcMe me data, and m 1996 
raoaeoB the Arcbc Ocean ASae lo the 
wortd's e o e n tW c communHy. The data have 
■danced j id er sla ndnq of cAmoie tdienge m 
signMleant waya. 

*1 Itwh themb another component to 
this.* said Adm Qafiney *Datons* employ see 
[miltary and c>vilian| actually hove a respon* 
flbdiY to the naHon whan they have a oer* 
tam stun They have a resporBtoiiity to wiare 
that with the public and the nalion. as tang ae 
seoftty ■ let co ni p romoed They've done IMft in 
the pest. And I'd love to see ihem able (o do HM 
mere often m toe tuhjre. ' 
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ASIA 

CLIMATE CHANGE CAN AFFECT IMPORTANT 
U.S. STRATEGIC INTERESTS 


Mom clinutc projccnoiu uitlkiic iiwrcuing 
mofuoon varubtlity, muldng in inrreuci in 
both flood and mtcniity m tety t i .nc 

and tn^tca] Aua {24|. Almou 40 percent of 
Asiaf population of nearly 4 billion livn within 
fbny'hve mile* of in nearly t30.000*milc-k>n{; 
coastline. Sea levd rite, water availability 
aHecitnji agricultural productivity, and increased 
clTects of iniwtiou* disease arc the primary di* 
mate eArcn expected to cause problems in Asia. 

SEA LEVEL RISE MAY 
THREATEN MILLIONS 

Some of the most vulnerable regiont in the 
world to sea level rise are in southern Asia, 
along the eoatn of Pakisua India, Sri I jnka, 
Bangladesh, and Burma; and Southeast Asu. 
along the coasts between Thailand and Viet* 
nam. induding Indonesia and the Philippines. 

Asia, where hundreds of millions of 
people rely on waters from vanishing 
glaciers on the Tibetan plateau, could 
be among the hardest hit regions. 

Sandy coastline* backed by densely popu- 
lated. low -lying plains make the Southeast 
Asian region particularly vulnerable to inunda- 
tion. Coastal Malaysia. Thailand, and Indonesia 
could all be threatened with flooding and the 
loss of imponant coaual farmlands. 

The location and topography of Bangladesh 
make it one of the most vulnerable countries 
m the world to a rise in sea level Situated at 


the nonheastrm region of South Asia on die 
Bay of Bengal if u about the sixe of Iowa with 
a population of almost ISO million. It is very 
Rat and tow lying, except in the northeast and 
southeast regions, and has a coastline exceed- 
ing 300 miles. About 10 percent of Bangladesh 
is within three feet of mean sea level. Over the 
neat century, population rise, land scarcity and 
fluent Rooding coupled with increased storm 
surge and sea level rise could cause miDioru of 
people to crou the border into India. Migration 
across the border with India is already such a 
concern that India is building a fctkcc to keep 
Bangladeshis out. 

India and Pakistan have long, densely popu- 
lated and low-lying coastlines that are very vul- 
nerable CO sea level rise and storm surge. Coastal 
agriculture, infrastructure, and onshore oil 
exploration are at risk. Possible increases in the 
frequency and intensity of storm surges could 
be disproponioiucely Urge in heavily developed 
coastal arras and also in iow-incoroc rural areas, 
particularly such low -l^ing cities such as Mum- 
bai. Dhaka and Karaclii. 

WATER STRESS AFFECTS ASIA’S 
ABILITY TO FEED ITS PEOPLE 

By 2050. regions dependent on gUcial melting 
kr water may Uce serious coniequences. Asia, 
where hundreds of millions of people rely on 
waters firom vanishing Racier* on the 'nbetan 
plaieau, could be amot^ the hardest hit regions. 

Qimatc change has the pocencial to cxacetbaK 
water resource stresses in most region* of Asia 
(7). Most countries in Asia will experience 


24 Sm.,«»|Smi>C* 
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VOICES OF EXPERIENCE 


ADMIRAL JOSEPH W. PRUEHER, USN (Ret.) 

Portfta 4. til I '.hirJ tifthelJS. Piulfu CitNtntdNil aRJ fvrmrr t/.S. AmkotMiinr to CWitt 

ON CLIMATE CHANGE IN THE PACIFIC 


in • deciaaton oi drati owng* muw m cn» 
PscIBc ragion tvlirad Adm Jqwipn PtMtov nm 
oonsKtond tn* iBua Inim t •ngiiir panpactMi 

the moM cMfHM chang* tnov hm on m» 
i«glon% govanvnonta and ttwr tolBflive 9CaMCy 
U«n0 Stngepcve aa an a aai npte ha aaid, 'N't 
a damocracy. but «w9t a vaiy atrong MdattiK) 
Thay'v* p n wp aiatl. but cntono le lack ol epaea 
nwy nav« many rutncliem im do net hava. it em 
Umu a haa d to lha etiacti ot daraia changa- ytht 
Mart with lha undamanding that Smgapoia. tow 
lyino and vary hot. we laca moi* storms and more 
moittut*. ft wtf tact oaatlol imiNicts. Thosa unot 
□f ctiarayes. in a cnsMted naden craata a whola 
aai of laau aa that aflact not mat (ha aconomy and 
cuNum. but the Mcunty (tynamk: as wM* 

Atfm Pnwhar than stuniKt the oomaraauen lo 
tha mglona govammenfs in (pneral 

'll may wnN be tt«l In vahr crowded risiiorei a 
stiortgarg o wamman f oeca— rym order teawow 
instabMv," toi tad *tn Mu. ana eaw a whote tear 
ot oomliiaB with go w nmer tsM a cwl ng vary am 
oonirol. But whan you looli to die hjtui* to eorv 
ada the Mnds ol enpocia wa may tea— itoocang, 
axtrama waattwr ewnts. tea c>amptlon»-you 
dso hsue to coneKtor soma steps thal wa n the 
US. would thina otlanswa Thoae are steps than 
govammants rnay tael dwy naaO to tana <n orda I o 
avokf chaos* 

Refaranong low-lyiog la^ena whara arabla 
land w« ba tost, ha aM. saa maaacMTUC- 
non in cowanas where in# govam m em is not 
mbuM When paopte rani pope, gov ewwig atnc- 
lures braaii down * 

Adm. Fhuehat noted that how a govemmeni 
nnponds prasants a new sal at issim lor Amen* 
uan posaical and muitary taaders 

^Aoat at our aaeurtty loroaa am lor proiaet- 
irtg our nation tom oui»da, but tnata riot nac- 
asaanty lha ease •> the not ol in# world.* Adm. 


oitan (vectsd miamaity They foous on mspav 
intertari ordSr. Thm mig|il ba anas wtHm Ihs 
UA- mWiaiy mghi be in a poaiUon to htfp ded 
wwv the adacts Ot ctimata enanga—mtn Hoods or 
me imgmtiorQ itw migm ttsud tom tnain. The 
immarilaiagDaiwnuldbeiotelievasulfenng noito 
preaarvo gora n siwnts Bui t you're pervwnng 
wdh a nabonb army aaoparg oomattic order. ttM 
oan be a real ehdlenge.' 

VWwn esM about Osrm Adm Pniaher ratat 
that the Etoopaan Ursen is worl u ng to iderTHtv 
ways at ODOparstmg wdh the Ohmess on lha 
dwr ei oprrwnt ol dean oeai tecivioiogMa. And he 
couboned ^amsl thosa m tha U.S. who oppose 
any hsid ot la ch nol u gy axchanga with China 

*Vta. Chra • locuaad heaWy on ^nwih. yes. 
mere m wtiat i dww ■ a (M* ramoie poBaeaiy 
ol fuhsB mSitwy conHtct And, yes. it It a rad Ctial- 
Wnga to nBQotiaie with them; one can oouni on 
them to nagohate toward vmat they parcanw to ba 
lh» own nntonai Maraai.* ha avd Usaaonabie 
ano^jh But on tha naua ol carbon ami sBi ant. H 
doaan'thalpuitoiotvaotoorobtamitCtsnaOoaanl 
solve theirs. And that means we need to engage 
them on merry tonli. lauetof graal importance to 
our world wril net gat aotvad without US. -ChkeM 
eooparation. I happen to Hha debug wdh the 
Chmeae. *<bu rnpy net. or you may be euapctous 
ot tharn, but m naad to c ooparaie 

'They hava 13 bHHon paopte. 200 mAion ol 
wtiom are undsT'amployBd or unamploved.' Adm 
ftoeher aaid 'They have a g«Al deal ot pndo and 
saethenrsaWes as a grab nation Mostcdwtratwa 
say to enhance enwrormersb prograas In Ctwa a 
Been by them as a way to atop them tom continto 
mg soonormc giowDi 

'Not tbung to the Chinaaa n not an optiorv* 


Pnieher aaU 'Mbtary persormal 
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VOICES OF EXPERIENCE 


LIEUTENANT GENERAL LAWRENCE P. FARRELL JR., USAF (Ret.) 

r.'M'ii't firfutyChuj njSLiJJ fft^PUntunJ PwvfTMmt, tXS. AirFpne 

ON CLIMATE. ENERGY AND BATTLEFIELD READINESS 


RBWotf An Fora* U- Oen. Lvry F«ntf sa«s « 
grM (M of unconanfv aOcMf cimt* changi 
■Ki appvart wi wQ lo ••hw* any eredM* 
wwntist n (MsamORs el (Mcnmvcin wrong 
cAmekimwMli 

'rttgrif uy I'm fiom MewMi* on ttM 
iMwe-voulwtwioarHMme/MMid. *Anctniw« 

» |M rnudi i««wiwntv w«d dabalfl on ths me * 
DnMe ifw. Oan Fwtw tam mduMions ihei 
wnw cnanoe le ocairatg. 

'QMiiy. Owe not Men some wwmnQ am 
■he peal too yawi wid amne cFmaia ctiange 
TtwwcfurtgnrieM been acoompwwd by favty 
(jfonttcanl tncmawa tn me omnnouM gsMs ca- 
non dioiadB and rrwthwtt Ifihwe «e < c a rwection 
a m ween wwmitrQ ww dt and gr«ve«uwi gaMs, 
our UM of energy m«y Oe pfeying a part tn Itua. If 
Dieee Irenda contorue nte IM (uttie. Rra dawgM 
OMld «»eP sncstwte eusang aocid end poatt- 
oaf inataMiiiea and create rww ones. The meiary 
roB tho oUgatlen lo asanm iim polantlai mOavy 
•mpacBUona of Ihneu tnnda.* Gen Paneira prel- 
wenos ia lo fooue on sofubone. 

*11 you eOMKflie miefilgant energy adubont. 
yfwl solve tfHs tauubni,' Gan. FaneM nld. 
before waMrrg Hvough a long ta) Of ta aao n a fv a 
locus on ertergy 

A iiey o c irww n for Gen Fanet: bsntslMfd 
wacPn aas 

'Seventy percanl of the tomege on the betUe- 
fleW u luei,* he seo. an wnBarrg manber. 
BiHween fuel wrd walw ita almosf everyfieng we 
lake lo the beniettaW. Food aret wnmo wa realhr 
QuMe tmaH in oompadson, 

‘DeHVenno fr«t fuel tequeea lecut* Hms of 
cnmmunKaPan * Gen Fwrwi ssld *tf you have 
beana newby. you rnpy bn able to cMrvnr it vrtth 
much less rwtu but dials a supply ina isiue. 
And we »e* In Iraq how dengwnw d osi be to 
hsrapon fuef 


'the mMary shoulo be mterastsd in hwl 
eoonornv on Itw baiMMd.* he ufe) dfi a 
l•aa(na«6 oaua. d you oen move your men and 
matenel more qdcMy, if you nave leai tonnage but 
me same levd of protoonan and llrepoww, you 're 
mos edKMnt on the behteMd. TtwlS a Me and 
deem me.* 

Gen Fondi talked about me chrtbnqe ol 
locuMng on long-wmi mae 

*CHmau change • not eomaining people 
aet racofpisd ,* ne saw *in osotogic wnea, as 
embJl But in Iwnan lawns. HS sOM vary slow. 
Mb hard to QM an of ui to do pomsthino about 
1. And that teoda me lo tMUeve we shouto deaf 
with other ihmga ihat are a prooietn today 
but Mat also get ua to the heart of cfnate 
change. ThoFS where I get to the tasue of 
amait energy chotoes. 

‘Focus on conswvaean arto on enagy some- 
ee ihaf aien'f baaed m carbon. Move lowiird a 
hy drogen economy. In pari becaueo you known wb 
utumafelv grve you afliowicy wid. yes. taoflL 
Vihan you pursue Itaae ifwiQa, you iMto aHiancac 
along the way. Thais sataty. Ns a banaAi we see 
nghtnow* 

Me suggeaind anotfwr rsaecm ea wWl: Thoroato 
menry enpacts that coma from oia enaigy lae 
‘Vile’is loroed to be aitarasted m pwts of me 
worid nwrB>«*«» of our enwgy conaumpuon * ha 
wo ‘Soheig ha anargy prebam solves a real 
sacunty pioiMfn. You gal to choost your poeha of 
arroagament. NS Mw one at the Chingt yCMS grand' 
inothw tolO you. Oon'l go looUng hx troubla. 
H you find houole, you have to deal wdh d— but 
deni go loeiung tor at' Urn vmen we go toatung 
tar oL wa'r* reaSy tookasi tor tipubla.* 
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sulMtannaJ declines in agriadniral pruducriviry 
bcoiusc of ii^cr temperatures and more vartaNc 
nunfall panems [25j. Net cereal prt>ductioii in 
South Asia, for example, is projected to decline 
by 4 to ] 0 percent by the end of this century 
under the most conservative climate 
change projections. 

But the problem isn't just water scarcity— 
too much water can altcu be a problem. By 2050, 
snow melting m the high Hinulayas and 
increased precipitation across northern India 
arc likely to produce Hooding, especially in 
catchments on die western side of the Himalayas, 
in nortlicm India. Nepal. Banj^desh. 

.ind Paktsran. 

RISING SPREAD OF INFECTIOUS 
DISEASE 

Cbmate change » expeaed to increase the 
geographic range of initetious diseases such 
as malana, dengue fever, and schistosomiasis 
and mcrease the risk of water-borne disease. 
Climate projections indicate the Asia/PaciBc 
region as a whole is likely to become warmer 


and wetter in the coming decades, creating 
conditions more conducive to disease vectors 
such a.s m 0 .si]uuoes. With the exception of cost 
central Cliina and die highlands of west China, 
much of the Asia/Pacibc region is exposed to 
malaria and dengue or has conditions suitable 
for their spread. 'lhi.s region will continue to 
be a hot spot for these diseases in the decades 
ahead, with certain regions becoming more 
prone ro epidemics. 


A SI A t Smi<um|>AhUOiii' 


...w «ii9 27 
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EUROPE 

THREATENED BY CLIMATE PROBLEMS 
FROM OTHER PARTS OF THE WORLD 


Eurofx ii gening warmer ovrralL northern 
I^rope ii gening werter, and louthem Europe 
is getting drier. (Eor the fmrfNMes of this report. 
Europe indudcs the western part of the former 
Soviet Uniotk) 

Ihe developed narions of Europe wUI bkel)' 
be able to deal trith the direct climate changes 
expected Ibr chat region, but some of the less 
developed naoons (the Balkans, for tmtaaoe) 
might be stressed. Europe has alrrad)' expe- 
rienced extreme weather events chat herald 
potential dinute dunge rifrrts; the more chan 
35.000 deaths associated with the heat wave of 
2003 arc a reminder of the vulnerability of all 
nations to dimate extremes (26]. Hon-ever. the 
m;^ itnpoCT on Europe from global dinute 


have been the wannest since records have been 
kept. More Iseac waves across all of Europe are 
Ukdy to increase streu on human health and 
could produce an increased risk of malaria and 
dengue freer in southern Europe. Agricultural 
zones would move north, and the Mediterra- 
nran regions, especially in Spain, would suiler 
a greatee lou of productivity. 

Precipitation is expected to increase in the 
north but decrease in the central and eastern 
Mediterranean a>nes and south Ruula. with 
acute water shorrages projected in the Mediter- 
ranean area, especially in the suminer. 

MITIGATION AND 
ADAPTATION TO CLIMATE 
CHANGE IN EUROPE 


With its shortages of water, the 
Mediterranean area could experience 
considerable strain. 

change is likdy to be migrations, now from the 
Maghreb (Nonhern Afnea) and Turkey, and 
increasingly, as climate conditions worsen . 
from Africa. 

OIRECT IMPACTS: HOTTER 
TEMPERATURES AND 
RISING SEAS 

Most of Europe has experienced surface 
air temperature increaici dunng the twentieth 
century (1.44*F on average), with the brgest 
increases over northwest Russia and the Iberian 
tVninsuta. Temperatures in Europe since 1990 


Ihc capacity far adapearion to these changes 
is very high in tnoM of prosperous, industrial 
Europe, but less so in lesser-developed places 
like the Balkans. Moldova, and the Caucasus. 
With its shortages of water, the McdicrmAean 
area could experience considerable strain. In 
northern Europe, countries may build higher 
dikes, as they have done in the past, but at a 
certain point that may not be sufficient, and 
much port and other coastal infrastructure 
would have to be moved further inland, at 
great expense. Some northern migration within 
Europe might be expected — the Italians already 
lace a large Albanian immigration, and others 
may press north from the Balkans. 


2S u*. 
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THE PRIMARY STRATEGIC CONCERN 
OP EUROPEANS: MASSIVE MIGRATIONS 
TO EUROPE 

The greater threat to Europe lies in migra* 
tion of people from across the Mediterranean, 
from the Maghreb, the Middle East, and 
sub-Saharan Africa. Environmental stresses and 
climate change are certainly not the only factors 
driving migrations to Europe. However, as more 
people migrate from the Middle East because 
of water shortages and loss of their already 
marginal agricultural lands (as. h>r instance, 
if the Nik Delta disappears under the rising 
sea level), the social and economic stress on 
European nations will rise. 


It is possible that Europeans, given their 
long and proximate association with the sub- 
Saharan African countries, may undertake more 
stability operations, as they have in Sierra 
I.eone and CAte d'Ivoire. Their militaries, 
and In particular their navies and coast guards, 
would also have to increase their activities 
in securing their borders and in intercepting 
migrants moving by sea. as is now going on 
through the Canary Islands. 
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MIDDLE EAST 

ABUNDANT OIL, SCARCE WATER AND 
INTERNATIONAL CONFLICT 

Dk Middle Eaa his ilways been issociiicd 
with two nituril Kaourccs, oil (beeaiue of its 
ibundinoe) ind water (beeiuse of its scarcity). 
IKe Persian Gulf contaim more than half (57 
percent) of the world's oil reserves, and about 
45 percent of the world's niniral f»t mem*. 
And because its production cous arc among the 
world's lowest, the Persian Gulf region is tikcl)r 
to rematn the world's largest oil exporter (or the 
foreseeable future. At the end of 2005. {Persian 
Gulf countries produced about 52 percent of 
the world's oil Because of its enormous oil 
endowment, the Middle East is one of the most 
strategically significant regions of the wotid. 'Ihc 
security impacts of climate change on the Middle 
Ease are great})' magnified by its histoncal and 
curTcai levds of intrnutional conflict, and 
competition for increasingly scarce resources 
may exacerbate the level of conflict. Thu b the 
region of the wodd in which the U.S. is most 
engaged militarily. 

WATER: INCREASING STRESS ON 
AN EXISTING SHORTAGE 

In this region, water resources are a critical 
issue: throughout histoey. cultures here have 
flourished around particular water sources. With 
the population explosion underway, water will 
become even more critical. Of the countries in 
the Middk East, only Egypt. Iran, and Turkey 
have abundant fresh water resources. Roughly 
rwo'ihirdsofrhe Arab world depends on sources 
outside their borders foe water. The most direct 
effiKt of dimate change to be fish in the Middle 
East will be a reduction in pree^itation. But the 
change will not be unifiinn across the region. 

30 SMOOfSoaCuMcia in* ws 


The flows of the Jordan and Yarmuk rivers are 
bkely to be redttfed. leading to significant water 
itreu in Israel and Jordan, where water demand 
already exceeds supply. Exacerbation of water 
shortages in those two countries and in Oman. 
Egypt. Iran, and Iraq arc likely ro threaten con* 
ventional crop production, and salinization of 
coastal aquifers could fiirthcr threaten agriculnirc 
in those regions. 

SCA LCvei. RISE 

Sea level rise combined with increased water 
demand from growing populacioiu are bkely to 
exaccfbare sdcwatcr intrusion into coastal fresh 
water aquifm. already a considetablc problem for 
the Gaza Strip. Salinization of coastal aquifers 
could further threaten agriculnire in these regions. 
Additional loss of arable land and decreases in 
food sccurit)' could encourage migration within 
the Middle East and Africa, and from the Middle 
East to Europe and elsewhert. 

INFLAMING A REQIGN GF 
PGLITICAL INSTABILITY 
Oitnate chan^ has the potential to exacerbate 
tensions over water as precipitarion patterns 
change, declining by as much as 60 percent in 
some areas. In addition, the region already suffers 
firom fragile governments and inft^rucnircs. 
and as a result is susceptflsle to natural disasters. 
Overlaying this is a long history of animosity 
among countries and religious groups. With most 
of the world’s oil being in the Middle East and 
the industrialized and industrializing natiotu 
competing for this resource, the potendal for 
escalating censiotu. economic disruption, and 
armed conflict is great. 
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VOICES OF EXPERIENCE 


GENERAL ANTHONY C. “TONY” ZINNI, USMC (R«t.) 

/ ,’ffi. r i rn I I..i7 (*J U..'t Cflttral CtimHIitltd <'CKWTCOM) 

ON CLIMATE CHANGE. INSTABIltTV AND TERRORISM 


A «tanino poMl uiidervlandkig iha ooiwwc tt on 
mgTH be to look ai how cmMe change ebects 
ocead bhve popiitflone to tret^vie* Oen. SnrH 
said 'Where do these peopte move? And w*mI 
kmdB el oonthcn mioht raeiai irom their rregra- 
tion? YOU ««• vea m Alrtea leday with ttw tow M 
(no'iblont. It beoonw dHftcutl to* the na^jhbop- 
•ng eeunines •! can be « huge burden lor the hoai 
country, and that burden beoomee oreoler I the 
internolignM conenurety <1 overwhairned by thetMT 
COOUHOnOIB. 

'You mar aiao nave a popiiation mat ■ 
Unumatuad by an event or a change m oondt* 
tiom tnoganHl by camele cnange * Oen. Zvtm 
said *N the gmornmenl there le not abiu |o 
cope wnn me eheoiBs and K a(her ftethuhona 
am unable to Dope then you oan be taced vrtih 
a cdtopavig state. Arid these end up ai breed- 
tng grounds lor tnsUbWty. Mr •nsurgencito. tor 
wartords. Vdu atari to aee raal extremtam These 
pieces SCI Wra Pam cUthaa tor etirenwn ertd tor 
lerortat netwotw.' 

m desonbtnQ the KMdM Eaat. the termer 
C^rftOOM commander aatd, *ThB erntting 
dluaOon mafcsa tm piaca more su se epnbie to 
nrabiema. Even smae chsngsa may have a greaser 
mpad here than they may have atsewhm. Vbu 
airsedy have great tension over w8M Thee* 
are oaiures oNen buttl around a angta source 
ol weiar. So any sUMsae on the nwers and aquK 
lers can be a source ot contact, a you co wtder 
land toes, ins NS# Datra region « the most lartila 
ground m Egypt. Any to t aee there potto ceuae a 
reel piobtem, becauae me reiaon it atreedy 
so Inigrie. Vbu have maas mipaboni withm iha 
regon. goaig on tor many decades r»w, and they 
have been very dsstabuiong poMtMiy ' 


Oen 2live ret a o n ce o the inevrtabiflty ol 
eltmaie change, wtm gtobai toreonaiursa aure to 
incneiie. But he atoo itreswrt mat the menah d 
Ihcse (har^yss could be reduoad a Iha U S hetfa 
lead Iha way to s gidbil reetoctJon in «bon ams> 
snns He «agea acuon now. even tt ine oosu d 
action seam high 

"It's not hard to make the connection 
between climate change and instability, 
or climate change and terrorism." 

*VW» Witt psy Mr thei ona way or arother' he 
said. *We wM pay to reduca greenhouM gas ams- 
awns today, and wbtt have to take an eoononec 
Ml Ol some hnt. Or we w« pay Ote pnoe later at 
mHUarr Unns. And that wet imoiw luman twes 
Iharv wtN bee human KM 

"Thare ta no way out oi tlea that does not have 
red cods atiachao to It That has to hn home.* 
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THE WESTERN HEMISPHERE 

RISKS FOR THE UNITED STATES AND OUR NEIGHBORS 


Larm Aimhca inckidn tome «<rry poor lunont 
in Central Amerio and in the CarAbcan. and 
rfietr ability to cope with a changing dinuie 
will pnaent chalirnges lor them and chui Ibr 
the UlS. Global clinutr change can lead to 
grraccf inientity of hurhcanca at tea nirfice 
trmperamm riac, wkh enormoui itnplicaciont 
for the touthcatcem US.. Central Amcnca. and 
Canbbean nationt. Lou of glacien will attain 
water t*^>ply in teveral arcaa. paittcularly Peru 
and Venezuela. Riaing tea levdt wiO threaten aO 
coastal nariont. Caribbean nationt arc cspecuU}' 
vulnerable in this regard, with the combination 
of riling tea levdt and incrcatcd hunicaiK 
activity pocenoally deiattaiing to toene 
bland nations. 

Ihc primary security threats to the US. arUe 
from the potential demand Ibr hununiurian aid 
and a likely increase in immigration from 
itcighbor traces. It is imponant to remember 
that the US. will be dealing with its own 
dinute change issues at the same time. 

INCREASING WATER SCARCITY 
AND GLACIAL MELT 

The melting of graders at an acceleraced rote 
in Venezuela and the Peruvian Andes b a 
panicular ooneem because of the direct reliance 
on these glaciers lot water supplies aitd hydto- 
deetric power. The Peruvian plains, northcau 
Brazil and Mexico, already subject to drought, 
will find that droughts in the fiinire will last 
longrr. That wxMild lead to liinher land degra- 
dation and lou of food produenon — a blow to 


Lirin America, which is parricubriy dependent 
on food production foe subtistenee, and to Bra- 
zil. whose economy is fiielcd by food exports. 

Drought and decreased rainfall is projected 
to also allect the central southern US. That 
could have significant impact on food produc- 
tion and sources of water for millions. The 
High Plaint (or'OgalUb') aiquifer underlies 
much of the semi-arid west -central US. The 
aquiln provides water Ibe 27 percent of the 
irngaced brtd in the country and supplies about 
30 percent of the groundwater used for irriga- 
tion. In fiKt, three of the top grain-producing 
stares — Texas. Kansas, and Nebraska — each 
get 70 to 90 percent of their irr^aiion water 
from the Ogalbb aquifer [27). Human-induced 
stresses on ihU groundwater haiv resulted in 
water-table declines greater chan 100 feet in 
some areas (28). Thu already difficult situa- 
tion could be greatly cxacetbated by a decrease 
in rainfall peediacd for the region. Simibriy. a 
recent study by the National Research Council 
on the Colorado River basin (the river is the 
main water source for tens of millions of people 
in the Southwest) predicted substantial de- 
creases in river Aow. based on higher popubrion 
coupled with the climate change affixes |29]. 

STORMS AND SEA LEVEL RISE 
In looking at the rebtionship between warmer 
temperatures and storm intensity, a panel con- 
vened by the World Meteoroiogica] Organiza- 
tion CDncluded:*li b likely that some increaK 
in tropical cyclone peak wind-speed and rainfall 
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VOICES OF EXPERIENCE 


ADMIRAL DONALD L. “DON" PILLING, USN (Ret.) 

Former Vite Chief of tiovat OperaUout 

ON OPERATIONAL CHALLENGES OF CLIMATE CHANGE 


Retired Adm. Donald L PMng. termer vice 
chief of naval operations. higWighted one of the 
reasons govammani agencies have been stew to 
respond to the issue erf climate change. 

*One of the problems In Wking about this 
issue is that no one can give you a date by which 
marvy of the worst eflects witi be occurring.* 
Adm. Pilling said. *lf It'S 2050. there isn't a guy m 
urUtenn today who will be weanng a uniform then. 
The Pentagon talks about future year plans that 
an SR yean down the road.* 

SlUl. Adm. Pilling was able to talk ttiout the 
issue end the planning chaftonges it mighi of* 
far. He enumerated a list of operational impacts, 
starting with the assumption that there would be 
mcreesed instances of iwge migrations — people 
fleeing homelands that have left the impacts of 
cUmals changes. 

ITM a key because a% easy to see how our 
dbes can be consumed by this.* Adm PHmg 
said. 'They wont have time to participats in 
exercises at sea because all of their assets will 
be focused on protecting the border and beach* 
es- Europe wlH be focused on its own borders. 
There n potenbal tor fracturing some very strong 
alliances based on migrations and the tack of 
control over borders. 

*Opan sees at the Arctic means you have 
another side of this continent exposed.* he 
sate. “ B etween the Canadians and us. there are 
a handful of shps onenied for the northernmost 
latitudes. But there is not much IlexteiMy or 
depth there.* 

He sate that an ncrease in the frequency or 
intensity of hurricsnes coPkl have a destabilizing 
effect on maintenance and the stabiMy of ships 
and fleets. *11 may cause you to move ships north 
to avoid hurricanes. If a eh^'s captain thinks he's 
in the middte of hurricane season, he's going to go 
out— get avray fiom port. R impacts mainten a nce 


scheckrfes and enpects operational structves. And 
that doesnT factor in the damage that rwheanes 
can do to Ota ports and mamtertance taoMias. 

Wa spent a few billion to restore Pascagoula after 
Hurheane Katrin e an d wa'ra not dene yet. But at 
least that's an impact you can see. People can get 
their hands around that * 

“There is potential for fracturing some very 
strong alliances based on migrations and 
the lack of control over borders.” 

Over tune, some of the operational lasuas 
rotated to cimate change wouU be inereasxrgfy 
drfficxrfl to resolve. 

*At haedquarters. tftey woutd need to be much 
more thoughtful about inve st ment decision s .* he 
sate. *Why invest significant resources in bases 
that are in low-lying regions? Why invest in bases 
that may continua to be flooded? Those are tough 
quesbofts to ask. but I'd ask them.* 
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will ocmr tF rhe ctiinatc cunnnoc« (n wann. 
Model srudics and theory pm^ect a 3*5% 
increase in wind-specd per dc^r CeUhu 
increase of rropical sea sor^e rrrnperatures" 
[301. Warmit^ seas and rheir link to storm 
energy ace especially worrisome ior Central 
American and small Caribbean island nations 
that do not have the social tafrastructurr to 
deal with nacural disasters. 

rtuoding could increase with sea level 
rises, especially in the lowdying areas of North 
America— 'inundation models from the Uiu* 
verric)' of Artfiona project that a sea level rue 
of three lect would cause much ol Miami, Fort 
Myers, a large portion ot'ihe Everglades, arul all 
of the Rorida Keys to disappear (31). 

In the past. U.S. military Ibrta have 
responded ro natural disasters, and are likely to 
connnue doing so in rhe Ibreseeable (ururr f32|< 
The military was deployed to CJentral America 
after Hurricane Mitch in 199K attd to Haiti 
tblliwving the rains aiui mudslides of 2(XH. Tite 


1J.5. military was also heavily invidwd m the 
response to Hurricane Karrina. Climate change 
will bkel)- increase caUs fur this type of mission 
in the Americas in the future. 

INCREASED MIGRATfON/REFUGEE 
FLOWS INTO THE U.S. 

The greater problem for the U.S. may be an 
iDcrcascd flow of migrants northward into the 
U.S. Already, a large volume of soutli to north 
migration in the Americas is strainir^ some 
states and is die subject of naboruJ debate- Tlie 
migration is now large!)' driven by economics 
and political iturabilic)'. The rate of immigration 
firom Mexico to the U.S. is likely to rise because 
the water sinianon in Mexico is already 
marginal and could worsen with less rainfall 
and more drouglus. Increases in weather 
disasters, such as hurricanes elsewhere, will also 
stimulate migrations to the US. 1 32], 
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VOICES OF EXPERIENCE 


GENERAL PAUL J. KERN, USA (Ret.) 

Farmer Ge»imL UJi. Amtj JV^terwl CamtiMMJ 

ON WEATHER, LOQISTtCS. AND THE CAUSES OP WAR 


In 1069. 0«n K«m commandM) m bnQBde onM 
m Fort SittMrt. Georgia, ano was orepanng 
to emO man vid malenel lo Ttfitey m actvanoe 
of NATO iradwig exerciMs. TltoM pin awe 
inlemioted l>v Hunicen* Hugo. MNcti aopoared 
(wooed to Sawannih, the port of dapa«jra lor (he 
(THBIOn 

iMi« al ready to go, out ttw ehipa 
tnvolVBd in treneoort nao le be sera to Nor 
(OA.' Gen Kam hM 'So wa t>rel(a do«wn toe 
tfepmontB that had arasd> bean ssemtaeo 
tor daiwarv. Ab then moved our watton ea- 
SMB out. and moved baM (amiNeB irtto enaave. 


one M my rnUftay battaHone vme daptoyed to 
Chartaston to hato vaih the recovery toere* 

'Theee weren't immenas chaaengaa 
tor ue-^hey ware tonga wa could tiwtdia,* 
Qan Kam aald. 'But toe piamad t w ig 
anar w ee prep an ng ue tor Ota com rrwilaiy 
mwatorv-were not ae good ae they oedto nave 
baen. a eery euOUe tong, but tom you fUh« 
A In a nuiaOoM Eatrerna we a to a r can adect your 
reaOnaaa.* 

looking ahead. Oan Kam. new rMMd from 
acltva duty, daeuseed widar gtobai benda trial 
toe miiiuey mutt addr o ae to aeNavo an opti- 
niai stale cs readlneu. Ho baHavae nna enbcai 
factors tor aoonomi c and aecunty ttobdty n toe 
twranry-tbsl century am anwgv iMM«. and to* 
enwenmenl. Thaaa Dvea (actors need to be bal* 
ancad tor paopla to aehleva a re ea enabte quaety 
Of Ma. VKhin m*y ere not tn babatoo. paoplu iva n 
poverty, lunor high death rates, or move tovnea 
armad conniel.* 


puanoes ol anbaiierDa. *VVhan watar » Soaca. 
paopla move unM they can Pnd adeouat* au|>- 
ply.* he Md. ’Aa ciimato change cauaoe srsfis at 
nceaasAimty to watar. wa obaarva large mevw- 
nwritB of mfugeae and arregra tio n * 

He eaid Atnea oNars pnma asienptes of thto. 


and refaraftoad a pasage (rom toe book Trane' 
boundary Rivers, Sewerwgnty end Oevetopment 
iAntoorty fiatort, Peter Aahton, and Eugene 
Ctoeta. oda.|. wNch stetec Hiai *ihere A a veaf 
•to growing blaretuie ihai cdea wiiMr m a INuW 
cauaa b( ware n the twer w yAtal oenbay, and toe 
15 rnf iia tl o n at baaine m the So uih eot African 
Davaloomartf CemmunAy (SADC) ara regiiarfy 
namad as poinki ol famton. second onty lo toa 
■to sto hoetiir Mtocft Eaat * 

He ouoted ftom a wnw wnnen lo ban by 
Anihorty TUnon. a eototor in the war over toa 
Okavong Rivw pawn, who wmte that *to serve 
ones cowary on toa itato pi battle m ho*y 
noble, but to earva s» a peace omldar ■ tnW 
grsoi ’ Ibhon atoo wrote (hat n Na new tola 
of teitoring mmr bawm. ha haa 'touito 
pereottal poaoe " 

Oan Kam alK chad toe kae Nobal lauieate. 

Dr FMck SmaMy, ol Rioe IMtorHty. who oltan 
lacturedonfhaworldStoplOprofalama Smatey 
taied energy, wslar, food and toa arweorwnanf at 
toa tap of tki kto 

*VVMa toa rmawy community has not 
tociwed on toes* eauat. wa often And oosalvss 
re ap ondtog to a omie created by toa lota olthaae 
etapiae. or by a contoct ovw cfatma to one or more 

"Military planning srtould view climate change 
as a threat to the balance of energy access, 
water supplies, and a healthy environment, 
and it should require a response." 

Of warn.' Qart. Kam said In toy view. toBretor*. 
masary plennlng shOiM vitov cumala cttMige aa 
a threat to toa baianea of aneigy acoeas. wat* 

Bupguss. and a haanny anvkonnwit. andit ihobkl 
raqiaa a reaponaa. ftospondtog attar toe fact 
wah troops- witor a crtsteoccum-Ha one kind ot 
rasponaa. Mwking to delay thaM changaa— to 
acoornmodaia a balanc* among iheae atapiBi 
tt. ol course. anoihA way.* 
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DIRECT IMPACTS ON MILITARY SYSTEMS, 
INFRASTRUCTURE, AND OPERATIONS 


Climate change will stress the U.S. militar)' by 
aiTccring weapons systems and platforms, bases, 
and militar)' operations. It also presents oppor- 
tunities for constructive engagement. 

WEAPONS SYSTEMS AND 
PLATFORMS 

Operating equipment in extreme environmental 
conditions increases maintenance require- 
ments — at considerable cost — and dramatically 
reduces the service life of the equipment. In 
Iraq, for instance, sandstorms have delayed or 
stopped operations and inflicted tremendous 
damage to equipment. In the future, climate 
change — whether hotter, drier, or wetter — will 
add stress to our weapons systents. 

A stormier northern Atlantic would have 
implications for U.S. naval forces [34], More 
storms and rougher seas increase transit rimes, 
contribute to equipment fatigue and hamper 
flight operations. Each time a hurricane 
approaches the U.S. East Coast, militar)' 
aircraft move inland and Navy ships leave port. 
Warmer temperatures in the Middle East could 
make operations there even more difficult than 
they are today. A Center for Naval Analyses 
study showed that the rate at which U.S. 
carriers could launch aircraft was limited by 
the endurance of the flight deck crew during 
extremely hot weather (34). 


our abilit)’ to move aircraft and personnel. 

Climate change could compromise some of 
those bases. For example, the highest point of 
Diego Garcia, an atoll in the southern Indian 
Ocean that serves as a major logistics hub for 
U.S. and British forces in the Middle East, is 
only a few feet above sea level. As sea level rises, 
facilities there will be lost or will have to relo- 
cated. Althougli the consequences to military 
readiness arc not insurmountable, the loss of 
some forward bases would require longer range 
lift and strike capabilities and would increase 
the ntilitary s energ)' needs. 

Closer to home, military bases on the eastern 
coast of the United States arc vulnerable to 
hurricanes and other extreme weather events. 

In 1992. Hurricane Andrew ravaged Homestead 
Air Force Base in Florida so much that it never 
reopened: in 2004 Hurricane h'an knocked 

Climate change — whether hotter, 
drier, or wetter — will add stress to 
our weapons systems. 

out Naval Air Station Pensacola for almost a 
year. Increased storm activity or sea level rise 
caused by future climate change could threaten 
or destroy essential base infrastructure. If key 
military bases are degraded, so, too, may be the 
readiness of our forces. 


BASES THREATENED BY RISING 
SEA LEVELS 

During the Cold War. the U.S. established and 
maintained a large number of bases throughout 
the world. U.S. bases abroad arc situated to 
provide a worldwide presence and maximize 


MILITARY OPERATIONS 

Severe weather has a direct effect on military 
readiness. Ships and aircraft operations are 
made more diflicult; militar)' personnel them- 
selves must evacuate or seek shelter. As retired 
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Armf Gen. Pjul Krm cxpiainr4 ufhu time 
dealing with humtianes in the U.S. Southern 
Comnundi'A m;yur vvcatlirr c\-eni hct'omcft a 
dtstrocnon fttvm ynur ability to Icn'Ui on and 
execute }'our military mi»(onr 

In addition, U.S. forces may be ri'ciuired to bc- 
tnore engaged in stability operations in the future 
os cliniate change causes mure frequent weather 
disasters such as iturncaiies, flash Hoods, and 
extended dronglus- 

THE ARCTIC: A REGION OF PARTICULAR 
CONCERN 

A wanning Arctic holds great implications lor 
military operations. Tltc highest levels of* plan- 
etary wanning observed to date have occurred 
in the Arctic, and projeenuns show the high 
northern Uticudes warming more tlian any other 
part of the earth over die coming cvaturyc The 
Arctic, idtcn corLsidered to be the prawrhbl 
‘Vanary’ in die earth climate system, Is showing 
clear signs of stress (53). 

The U.S. Navy' is concerned about the retreat 
and thinning of die ice canopy and its implica- 
tions for naval operations. A 2001 Navy study 
concluded that an ice-firee Arctic will ret]uirc an 
"increased scope of naval operations'' 1 35). flur 
increased scope of operations will require rhe 

As extreme weather events becomes 
more common, so do the threats to 
our national electricity supply. 

Navy 111 consider weapon system cHectiveneu 
.ind various oilier factors associated with operat- 
ing m this environment. Additionally, an Arctic 
with less sea ice could bring more conipcricton 
for resources, as well as more commercial and 
military acdvicy that could further threaten an 
already fragile ecosystem- 


DEPARTMENT OF DEFENSE ENERGY SUP- 
PLIES ARE VULNERABLE TO EXTREME 
WEATHER 

Tlw DoD is almost completely dependent on 
elecmacy from the national grid to power chcical 
missions at fixed instoUations and on pcirotcum 
to swrain combat tFaining and operations. Both 
sourcis of cncTg)’ and dieir distribubim systnm 
are susceptible to dam:igc from cxitemc wcadier. 

The narion.tl electric grkl is fragile and can be 
cosily disrupted. Witness the Norriie-isi Blackout 
of 2003. whUHi was caused by trees fallingonro 
power lines in Ohio. It affected 51) million people 
in cigfu scares and Canada, took days to restore, 
and caused a hiuiicial loss in the Lhuied Scares 
esrintared to he becwceii $4 billion and $10 
biliKin [3h]. People hm water supplies, 
traaspuitanon systems, and communicaouns 
-syMems (^including tntemer and cell phunea). 
Factories shut down, and looting occurred. 

As extreme weather evenu becomes more 
common, so do the thrc^ics to our natioiul 
clectriciry supply. 

One opproadi to securing power to DoD 
installations for critical missions involves a 
combination of .nggrcssivcty applying energy 
efhctcncy technologies to reduce the cntkal 
load (more mission, less energy): deploying 
renewable energy sources: and 'islanding*' rile 
installation from the narionol grid, kslanding 
allow.! power generated on the inscallaaons to 
flow two ways — onto the grid when there u 
excess productum and from the grid when the 
load exceeds local generation. By pursuing these 
arrioiu to improve resiliency of mission, Do! > 
would become an early adopter of technologies 
that would help rransfimn rhe grid, reduce our 
load, and expand the use of renewable energy. 

For deployed systems, the DoD pays a higli 
pritr for higli fuel demand. In Iraq, signiliconc 
combar hirers arc dedicated to moving fuel and 
pcorecting fuel supply lines. Ihe fuel delivery 
siruaciun on die ground in Iraq is so limiced 
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char dm rhc Army has csuhlishcd a'l^wcr 
Surety Task Fonce* ro help commaaders of 
tbna'ord uperatitig bases cue the number o( fuel 
convuys b)' using energy more ctbcicody. Maj. 
Gen.. Richard Zdmer. USMC< commander of 
the multinational force in the Aidm province 
of Iraq, asked for help in August 2U06. His 
request was for renewable energy systems. 
According to Gen. ZUmer. '‘reducing the 
military’s dependence on fuel for power gisnera' 
cion conid reduce the number of road -bound 
conroy.s ...'Without this solution [renewable 
energy sysrcinsj. personnel loss rates arc likely 
to continue at their airrent rate. Continued 
casualty accumulation exhibits potential to 
leoparditte mission success....'" Along a similar 
oein. Lt. Gen. James Mams, while command- 
ing general of the First Marine Division dunng 
Operation Iraqi Freedom, uiged; "Unicasli us 
from die tether of fiicl." 

Hnergy-cfficicncy technologies, energy 
conservation practices and renewable energy 
sources arc the tools forward bases ate using to 
stem rheir fiirl demand and reduce rhe'iargct 
signarure" of rhnr fuel convoys. 

Numerous DoD studies dating from the 
20Q1 Defense Science Board rc^iort “Mure 
Capable WarhghtmgThrougii Reduced Fuel 
Burden" have concluded that high fuel demand 
by combat Ibrces detracts from our combat 
capability, makes our forces more vulnerable, 
diverts combat assets from offense ro supply 
line prurecnon, and increases operating costs. 
Nowhere are these problems more evident than 
in Iraq, where every day 2.4 million gallons of 
fuel is moved through dangerous tctrizoiy*. 
requiring protection by armored combat 
vehicles and attack heKcoptsrs (^7|. 

OoDplannen. estimate dial U i'uscs$IS to 
debver one gallon of fuel from its commercial 
supplier to the forward ci^e of the banlehdd 
and about S26 to deliver a gdJon of fuel fmm 
an airbonie tanker, not counting the tanker 


aircrafr cost. Funhermore. OoD's puxKtdwrcs 
fur drtcrminmg the types of sy'stems it needs do 
not rake these fuel burden conuidcrartDns into 
account. DoD should require more efficient 
combat systems and should include the actual 
cost of delivering fuel when evaluating the 
advantages of investments in eflidenc)’ [38, 39]. 

... reducing the military's dependence on 
fuel for power generation could reduce 
the number of road-bound convoys ... 

DoD should have an incentive to accurately 
account for the cost of' moving and protecting 
fuel and to invest in technologies that will 
provide combat power more efficiently. 

Deploying technologies that make our forces 
more efficient also reduces greenhouse gas 
emissions. The resuliii^ technologies ivould 
makca aignificam contribution to the vision 
President Bush cxprestied in his State of the 
Union speech whai he said, “America is on the 
verge of cechiiukigical breakthroughs that will 
... help us to confront the serious challenge of 
global climate chongeJ' 

Given the human and ceonomic cost of 
delivering fuel to combat forecs and the almost 
total dependem-e on the electric grid for critical 
missions, DoD has srrong operational economic 
incentives to aggressively pursue energy cffiociicy 
in Its combat systems and its installations. 

By investing at levels commensurate with its 
inrcresc.%, DoD would become an early adopter 
of innovative technologies and could stimulate 
others to follow 

ENQAGEMENT OPPORTUNITIES 
Giniate change threats also create opp^utuntties 
for cotismicnve mgi^emmr suih as stability 
uperarions and capacity building. The Ud>. 
military helped deliver relief ru the victims of 
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rhr 2005 Indian Ocean tsunami because ir is 
die only instirutton capable oi rapidly delivering 
pcTMinnel and macericl onyiv'hcre in rhe witrld 
t*n relatively short notice. DoD Directive 
3000.05« issued in 2006, provides die mandate 
to conduct military and civilian stability 
operations m peacetime os well as cunHict to 
maintain order in states and regions. The 
Cotnliatant Command's Theater Securm' 
Cooperation I'rogratni which seeks to engage 
regional states, couJ J be easily Toctised on 
climate change mitigation and executed in 
ioncerf wieli odicr UlS. agencies through U.S. 
embassy country teams. The objective would be 
to build rhe host nation military's capabilities 
and capacity to support civilian govcnuneni 
agencies. It also enhances good governance and 
promotes stability, making laiied stares and 
terrorist incursion Icm likely. Because nun)' 


climate change problems cross borders, it 
could also promote rcguanal communication 
and cooperation. 

Jf the rrequency of natural disasters increases 
with climate change, future military and puliri' 
cal leaders may face hard choices about where 
and when to engage. Deploying troops aAnts 
readiness elsewhere; dioostng not to may affect 
alliances. And providing aid in the afwrmath of 
a catastrophic event or natural disaster can help 
retain stability tn a nation or region, which in 
rum could head ofi* U.S. military engagement in 
chat region at a later date. 
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VOICES OF EXPERIENCE 


ADMIRAL FRANK »SKIP" BOWMAN, USN (Ret.) 

l-*rtner NurwJ Pnyiilt«#N F^rmtr OtpHiy AA»*miitrt<t*r’S0iiil RtMMi. 

SittMHml Sulfitt ^tLHtity 

ON CLIMATE CHANGE. ENERGY. AND NATIONAL SECURITY 


Aon. Bowmtn^ mm Rwi —l y ty i t ywm 
al me wu* fi mt rtidMr subnanM eoiv- 
mwWy IMR) him lo itiM* IhDwgMK *Ov 
nicIMf BibmanrHS opm* in v urtlOiVv- 
mq imvwa n rwnt Our Nwy rvoogntwi 
ihi« wTvrrnnnitni mo hn mnoalaO irr« r«k 
atf mdo' mO unOmM opmlwn* th>ou(^ 
« eombmum o^ a) caralui lirticn ot 
moOvsivd, inMugmt pwpia nfiom <tm (ram 
and qualify to ttra h»gh«ai stmOorae: in 
ngoroMi quaMy msurancq ol uu np o em 
doegn mO rrwnutocturvtg; d v«t»tjin com- 
phanoo %wlft stnct ruhn iri opwaiion; d) 
roiAinM — an w t i on of M aewcti (N raKtot 
and Mbmanr* nparatrono and N • conotam 
sharing d tha lasaarrt «v» Ham timaigh ihmo 
pmciMwa Thoa uan p u narit i laed to a da- 
lartsa in def}!'' agawtat a vary km pratjadillty 
tM lagh corrsaqumca a warl . Mt smutd t»> 
gin planning tor a sknltar approach In daakrg 
with poianBal canma axanqt t/fhca on ow 
natnnal Mouldy* 

APm. Bcwrmm kms that today, a r a gin Q 
thdwui ■ undarway mv a pocantiai aai d 
eibnB»a-«alucsd giabe changai ihal could 
have a prelourid rmpao on Amartea^ liatiorva 
sacunty Irtiaraats. Ow Miltlary AdvMvy Board 
naahaaid l naargutnawta.somaotp c tingiia m - 
Ooomaoay seananos of mare waethar and 
aeaantc diangos oaaooto ai aq by man-mada 
amsaont of graanhouw gaaaa lo our anvi- 
renwant, othars oapcurig a much taaa aavaie 
omeama aa mmdy ona m many otaMmao 
cyclic wnathar pauarm rauar iknt, wilh 
vkUelly no man-madt eom p onrrt 

Adm Bowman ooTKludas that fagonttisa 
dlnacdNM t dhit^ger N^-r ard u atfiepqtacMO 
waaifHW-drlvon gtoboi avems oould be due 
and aculo atfversaly aWaet our ndinal aacuity 
md maaary opHona sagnMcartUy Haihardore 
aiguea ihai IM prudent oourse ■ to oegn 
plarvuriQ. aa we have m submarma opera- 
tions. to devneo a wnUai dafartN ai depth 


WMfl would raduea naoonal sacuntv neks even 
H this ■ a low pmbabilitv ovant givan lha 
potantial matpktudf ol tha coRsaouaneas- Ha 
teak that as tha oabata over eauaa, adad. 
and magnduda coniinuaa, w« n the military 


fhoUd oagm now to taka action to pnwiOa a 
rasiilam dflaRM against the alfacts ol SBvare 
cUrTvia dwnga, rwf only mlhin our own ber* 
der*. but abo to provida laamency to thosa 
ragiorv o< urvesi and SPSB Vtoi already art 
tnnrstanmg our naPonai sacudly today 

riia adrmal lurttwr b ak s vae that *our 
natio n al saourtty is ma d it rjtW y mkad to oia 
COunbyY anatgy sacurfy * Thoughllul naponai 
poHcy • taquMd as *m dibaia a eonact 
course of tuka* matgy pokey, kitamanonsi 
particeMbon is naceaeary tor mia global 
tstua. Adm. Bowman bmty bak i vwa that 
*«nargy arw economic Mcunty-kwy com- 
ponents ol ew rtational secur%--mflt be 
underyded by eMmathfl torme ol enpigy 
available nsganoualy end tram countoae 
whMa vbum ««nal al adds wHh tw own. 
AS 01^ aconomy and QOfr havo yawn, so 
have our anwgy needs. This Osmond tor ateiigy 
strans svaNbIs swpsar anwQir sowpss lasd 
lor one pwpooa, such as stsctncity gsrwn- 
tlon, are itot evaitabte lor otTor neods Habr- 
m gas used for sis cMci t y Is not avakttile as 
lae d s toch lor many mdustrea that d epend 
on fl Nhe the chemical mustryk IhS iMtifam 
etouatry and theptasPcsndubry Shon-tSrm 


ooeaona moot over Oio pan oaooae to bukd 
cheep gee generahon ptacod m unsusinn- 
iDlo dammd ori nauaal gas arxt Has rosudad 
m mav»ode ol ihoiBanos o( U.& lobs movina 
oflihoto* 


Acmi Bowman wems met ttw imetde- 
pendence b et ween energy poSey and naoonei 

seoaey must be viewed over the long houl ss 

the country addr es s o e globn csmaie change. 
'Coal and nudeer aMcmcny genemiixi 
isruan the Qbvwus ehoicas lor new US 
gwMnMJon. Howevur, lo maei ina oonowTie 
ever rneesurad and maasuraoie metwieas m 
CO, eencantratrons m our a lrn usp hiae arM 
treer pManbai aNect on eemma. the oouniry, 
as a mattar of nabond urgency, must dtvalao 
toe technotogas to OKrtUre and sequselar 
CO. Irpm ooai gsnaraNon Thle leeh nology 
IS not aveaabis today on a oommemial oselN. 
end irw leaa tina lor ns d erat opn eiii l le maa* 
Bkaed <n Ians ol yean, not monlli* 

TIatslore. Adm. Bowman arguss. ws 
snoidd begm developing plane lo shore 
up our own rtolsness egamsl the potentiaPy 
serious ehscls ol dsnale regartAoss ol Ihe 
p ro tre blny el thai ooeurrsnos. wbts making 
nm reauierii nsjse countoea W-prepanKl to- 
day lo ot«i wen tnai poiemisi duo to diaeasui 
poor sa ok aP oti lack nl osen wMsr naulh' 
dant elaetridly) wto iwgs coestni popiMhans 
ki doeig so, mess piar>s must recogisM ihe 
Wtardepw kl ency of wargy and sscurfly, 


"Our nuclear submarines operate m an unforgiv{ng 
environment. Our Navy has recognized this environment 
and has mitigated the risk. We should begin planning 
tor a similar approach In dealing with potential climate 
change effects on our national security.* 
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WEATHER AND WARFARE 


An increase in extreme weather can make the 
most demanding of tasks even more challenging. 

Increases in global temperatures wall increase 
the likelihood of extreme weather events, 
including temperature extremes, precipitation 
events, and intense tropical cyclone activity [7]. 

With this in mind, we ask the obvious: 

How docs extreme weather affect warfare? 

The impacts are signiBcant. There arc 
countless historical examples of how weather 
events have affected the outcome of a conflict. 

• Tycoons (Divine Wind) twice saved 
Japan from invasion by Kublai Khan and his 
Mongol horde. 

• North Sea gales badly' battered the punish 
Armada in 1588 when Sir Francis Drake 
defeated it, saving England from invasion. 

An increase in extreme weather can 
make the most demanding of tasks even 
more challenging. 

» The severe and unpredictable Russian 
winter has defeated three invading armies: 
Charles XII of Sweden in 1708, 

Napoleon in 1812 and Hitler in 1941. 

• During the American Revolution. George 
Washington would have been surrounded at 
the Battle of Long Island had adverse winds not 
prevented the British from landing and cutting 
him off. 

> Hardships from a severe drought in 1788 
arc thought to be the spark that caused the 
French Resolution. 

• Napoleon was defeated at the Banie of 
Waterloo in large part because a torrential 
downpour obscured visibility and delay'cd the 
French attack. 


Though technology allows us to overcome many 
obstacles, weather still poses great threats to 
successful military operations on the land, sea. 
or in the air. 

• During World War II, Typhoon Cobra 
capsized three destroyers, a dozen more ships 
were seriously damaged and 795 men died. This 
natural disaster, called the Navy's worst defeat in 
open seas in World War II, killed nearly a third 
as many as in the attack on Pearl Harbor. 

• Many know that D'Day awaited the ri^t 
weather before it began. Many don't know that 
a freak storm destroyed Boating docks shortly 
beforehand, almost canceling the invasion. 

• During the 1991 Persian Gulf War. heavy 
winds prevented Saddam Hussein from launch* 
ing Scud missiles at Israel and coalition forces. 

• During the Persian Gulf War and the Iraq 
war. sandstorms delayed or stopped operations 
and did tremendous damage to equipment. 

In March 2003. the entire invasion of Iraq 
was stalled for three days because of a massiic 
sandstorm. 

These examples are not meant to suggest 
that weather changes will put the American 
military at a disadvantage. They do, however, 
help illustrate ways in which climate change can 
add new layers of complexity to military 
operations. An increase in extreme weather 
can make the most demanding of tasks even 
more challenging. 


en* »io 
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FINDINGS AND RECOMMENDATIONS 


Dm report is intended to advance a more rigorous 
national and international dialogue on the 
impacts of climate change on national securit)'. 
We undertook this anai)^is for the primary 
purpose of prcsentii^ the problem and identifying 
hrst'order solutions. We therefore keep this list 
of findings and recommendations intentionally 
brief. We hope it will stimulate further discuS' 
sion by the public and a more in-depth anal)'si$ 
by those whose job it is to plan for our 
national security. 

FINDINGS 

Finding 1: 

Projected climate change poses a serious 
threat to Americas national security*. 

Potential threats to the nation's security 
require careful study and prudent planning — 
to counter and mitigate potential detrimental 
outcomes. Based on the evidence presented, the 
Military Advisory Board concluded that it is 
appropriate to fbcm on the serious consequences 
to our national security that arc likely from 
unmitigated dimare char^. In already-weakened 
states, extreme weather cs'enrs, drought, flooding, 
sea level rise, retreating glaciers, and the rapid 
spread of life-threatening diseases will them- 
selves have likely effiras: increased migrations, 
further weakened and failed states, expanded 
ungovemed spaces, exacerbated underlying 
conditions that terrorist groups seek to exploit, 
and increased internal conflicts. In developed 
countries, these conditions threaten to disrupt 
economic trade and introduce new security 
challenges, such as increased spread of infix- 
tious disease and increased immigration. 


Overall, climate change has the potential to 
disrupt our way of life and force changes in how 
we keep ourselves safe and secure by adding a 
new hostile and stressing ftetor into the national 
and international security environment. 

Finding 2x 

Climate change acts as a threat multiplier 
for instability in some of the most volatile 
regions of the world. 

Many governments in Asia. Africa, and the 
Middle East are already on edge in terms of 
their ability to provide basic needs: food, water, 
shelter and stability. Projected climate change 
will exacerbate the problems in these regions 
and add to the problems of effective governance. 
Unlike most conventional security threats that 
involve a single entity acting in specihe ways at 
different points in time, climate change has the 
potential to result in multiple chronic condi- 
tions. occurring ^obally within the same time 
frame. Economic and environmental conditions 
in these already fragile areas will further erode 
as food production declines, diseases increase, 
clean water becomes increasingly scarce, and 
populations migrate in search of resources. 
Weakened and failing governments, with an 
already thin margin for survival, foster the 
conditions h>r internal conflict, extremism, and 
movement coward increased authoritarianism 
and radical ideologies. The U.S. may be drawn 
more frequently into these situations to help to 
provide relief, rescue, and logistics, or to stabilize 
conditions before conflicts arise. 

Because climate change also has the potential 
to create natural and humanitarian disasters on 
a scale far beyond those we sec today, its con- 
sequences will likely foster political instability 
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where McietaJ demands exceed rlie capactr)' of 
governmenu cn cope. As a result, the U.S. may 
also be called upon to underr.ike stability and 
rccnnsrruction efTom once 4 conflict has begun. 

( inding 'St 

Projected climntc change will add Co tensions 
even in stable regions or the world. 

Developed nanons. including the U.S. and 
Europe, may experience increases in iininigratits 
and rci'ugccs as drought increases and food 
production declines in Aiiica and Latin America. 
Pandemic disease caused by the spread of 
infectious diseases and extreme weather events 
and natural disasters, .is tltr U.S. experienced 
with Hurricane ICitrina. may lead to increased 
domestic missions fur U.S. military pcrsormcl>~ 
lowering troop availabiltry for other missions 
and putting furtlier stress on our already 
stretched military, including our Guard and 
Reserve forces. 

Our currenr National Security Strategy, 
released in 2002 and updated in 2006. reltrs 
to globalization and other factors that have 
changed the security landscape. It cites, .among 
other hiaors. "environmental dcstnicrion. 
whedirr caused by human behavior or cacaclys* 
mic mega>di&xstcTs such os floods, hurricanes, 
rartlufuakcs or tsunamis. Prohlcmsof this 
scope may overwhelm the capoeiiy of le^col 
authorities to respond, and may even overtax 
national militaries, requiring a larger imerna- 
tional response. Ihcsc challenges ore not 
traditional nnnonal security concerns, such as 
the cunHicc of arms or ideologies. But if left 
uuaddressed they can threaten national seeuriry." 

In .iddirion tit .icknowlcdging the national 
security implicarions of extreme weather and 
other environmental foetors, die National 
Security Strategy’ indicates rliat the U.S. may 
have to iiuervene mititarily. though it clearly 


states that dealing with the clfeas of these 
events shimid nut be the role ul the U.S. 
military alone. 

Despire the language in our current 
National Secunty Strategy, there is insuflicicni 
planning and preparation on the operational 
level for future environmental impacts. 

However, such plannir^ can readily he undertaken 
by the US. military In cooperadon iviih the 
appropriate civilian ;^icies. mcliiding the State 
Department, the United States Agency for 
International Oevdopmenr. and the 
intelligence community. 

Ptnding 4: 

Climate change, national security, and 
energy dependence are a related set of 
glnhat t'h.illcng(». 

As President Bu.sh noted in his 2007 State 
of the Union speech, dependence on foreign oil 
leaves us more vulnerable to hostile regime.s and 
terrorises, and clean domestic energy alternatives 
help us confnint the serious challenge of global 
climate change. Bcc.iusc the is.sucs arc linked, 
solutions to one affect the others. TcchnoU)gie.<i 
that improve energy efficiency also reduce 
carbon intensity and carbon emissioiis. 


irMniMas *nb «veawM»Ha*neM«i» 
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RECOMMENDATIONS 


Recommendation 1: 

The national security consequences of climate 
change should be fully integrated into national 
security’ and national defense strategies. 

As military leaders, we know we cannot w'ait for 
certainty. Failing to act because a warning isn’t 
precise is unacceptable. Numerous parts of the 
U.S. government conduct analyses of various 
aspects of our tudonal security sinunon cosering 
different rime frames and at varying levels of 
detail. Ibese analyses should consider the 
consequences of climate change. 

Tbe intelligence community should incor* 
porate climate consequences into its National 
Intelligence Estimate. The National Security 
Strategy should directly address the threat of 
climate change to our national security inter' 
ests. It also should include an assessment of the 
national security risks of climate change and 
direct the U.S. government to take appropriate 
preventive efforts now. 

’The National Security Strategy and the 
National Defense Strategy should include 
appropriate guidance to military planners to 
assess risks to current and future missions of 
projected climate change, guidance for updating 
defense plans based on these assessments, and 
the capabilities needed to reduce future impacts. 
This guidance should include appropriate revi* 
sions to defense plans, including working with 
allies and partners, to incorporate climate miti' 
gation strategies, capacity building, and relevant 
research and development. 

The next Quadrennial Defense Review 
should examine the capabilities of the U.S. mili- 
tary to respond to the consequences of climate 
change, in particular, preparedness for natural 
disasters from extreme weather events, pan- 
demic disease events, and other missions the 


U.S. military may be asked to support both 
at home and abroad. The capability of the 
National Guard and Reserve to support these 
missions in the U.S. deserve special attention, 
as they' are already stretched by current 
military operations. 

The U.S. should evaluate the capacity of the 
military and other institutions to respond to 
the consequences of climate change. All levels 
of government — federal, state, and local — will 
need to be involved in these efforts to provide 
capacity and resiliency to respond and adapt. 

Scientific agencies such as the National 
Oceanic and Atmospheric Administration 
(NOAA), the National Aeronautics and Space 
Administration (NASA) and the United 
States Geologic Survey (USGS) should also 
be brought into the planning processes. 

The defense and intelligence communities 
should conduct research on global dimatc and 
monitor ^obal climate signals to understand 
their national security implications. Critical 
security-relevant knowledge about climate 
change has come from the partnership between 
environmental scientists and the defense and 
intelligence communities. Tliat partnersiup, 
vibrant in the 1990s. should be revived. 

Recommendation 2t 
The U.S. should commit to a stronger 
national and international role to help 
stabilixe climate changes at levels that 
will avoid significant disruption to global 
security and stability. 

All agencies invdved with climate science, 
treaty' negotiations, energy research, economic 
pK>licy, and national security should participate 
in an interagency process to develop a deliberate 
policy to reduce future risk to national security 
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('a>m climate change* Actions Hall into two main 
categories: mitigating climate change to the 
extent poutible hy setting targets fbr long-term 
retluctions in greenhouse gas emissions an4 
adapting to those eHects that cannut be mibgatecL 
Since this is a global problem, it rciiuircs a global 
solution with multiple relevant instruments of 
government contributing. 

While it h bc)‘onil the sco^w of this .srud)* 
to recommend spccihc solutions, the path to 
mitigatti^ the worst security consequences of 
dimatc change involves redudng global green- 
ItouBc gas emissions. Achieiit^ this outcome 
will also require cooperation and action by 
many agencies of government. 

RecaTmmvndah'on 3: 

flic UtS. should commit to glob.iJ partner- 
ships that IkIp less developed nations build 
the capuaty and resiliency to better manage 
climate impacts. 

Some of (he nations predicted to be most aHected 
by dtmotc change arc those with tlw least Capacity 
to adapt or cope. This is especially true in Alnca. 
which is becoming an increa.singl)' important 
source of U.S. oil and gas imports. Already 
suHering tension and stress resulting from weak 
gOsTnunce and thin margins of surs'tval due 
to luod and water sliorrages. Africa would be 
yet hirthcr challenged by climate change. The 
proposal by DoD to establish a new Afnca 
Command rcHccts AiVica's emerging strategic 
impurconce to die U.S., and witli huraaxutartan 
catastrophes already ifccuning. a wuniening of 
conditions could prompt hirrher US. miliury 
engagement. As a result, the U.S. should Rkus on 
enhancing the capocit)’ of weak African govern* 
mcjirs to bencr cope with societal needs and to 
resist eke overtures of well-funded extremists cu 
provide schools, hospitals, health care, and food. 

The U.S. should target its engagement 
ellorts. through regional military commanders 


and ocher U.S. odiciaU, toward building capacit)- 
cu mitigate destabilizing clmtatc impacts. For ex- 
ample. regional commanders have routinely used 
such engagement tools as cm^perahnn on disaster 
preparedness to iielp other nations develop chcii 
own ability to conduct these ciTorts. 

Cooperative engagement has the potential 
to reduce the likelihood of war fighting. As 
Gen. Anthony C (Tony) ^inni (Ret.) has said- 
"WTien I was comtnander of GENICOM, I 
had rwomissiems: engagement and war hghemg: 
If I do engagement well. I won't have to do 
war fighting." The U.S. cannot do this alunc; 
nor should the militar)* be the sole provider of 
such OHiperattve etTorrs. Bur the U.S. can lead 
by worlong in cooperation with other nations. 
Such eiforts prunioce greater regional coopera- 
tion. confidence building and the capacity of 
all clcmcncs of tuhonal influence to contribute 
to maktr^ nations resilient to the imp.u‘ts of 
climate change. 

Recommendation dr 

Ibc Oeparrmenc of Defense should enhance 
its operational capability by accelerating 
the adoption uf improved business prtKesses 
and innovative technologie.s that result 
in improved U.S. combat power through 
energy effidenev. 

DoO sliouid require more cRicient combat 
systems and should include the actual cost of 
delivering fuel when evaluating the advamagrs 
of investmmcb in efficiency. Numerous DoD 
studies daring from the 2(K}! Odensr 
Science Board teport "More Capable 
Wariighdng Tltrough Reduced Fuel Burden" 
have concluded that high fuel demand by 
combat forces detracts from our combat 
capahihTy, makes our forces more vulnerable, 
diverrs combat assets from offense to supply 
line protection, and increases operating costs. 
Nowiicrc are these problems more evident than 
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in Iraqr where every day 2.4 million gallons 
of hid is moved through dangerous reiritor)’. 
requiring prorernon by armored eombar 
vehicles and arrack hebcopters- 

I >epJo>nng Technologies rhar make our hmres 
more etficienr also reduces greenhouse gas 
emissions. DoO should invest in technologies 
chat will ftrovide combat power more efficiciuly, 
The resulting technologies would make a stgnif* 
icani contribution to die vision President Busli 
expressed m his State of the Union when he 
said. ‘America is on the verge of technological 
breakthroughs ihar ... will help us to confrooi 
the serious challenge of global clinuce change." 

Kecoinmendation 5t 

Do!) ahuuld eondiut an aaMs*tmeni uf the 
impact on U.S. milirary insialUtiuna world* 
wide of namg sea levels, extreme weather 
event*, and other possible climate change 
impacn over the next )U to 4<l year*. 

As parr of prudent planning, l^oD should 
assess the impact of rising sea levels, extreme 
W'carher evenrv. drought, and other climate 
impacts on its inlrasmicturc so its installations 
and hictliries can he made more resilient. 

Numerous miUrary bases, both in the U.S. 
and overseas, will be ailected by rising sea levels 
and increased storm inoensity. Since World 
War II, the number of overseas bases has di- 
mmiahed. and since the Base Realignmenr and 
Clo.turc process began the number of stateside 
bases has also declined. This nukes those thai 
remain more critical for training and readiness, 
and many of them are susceptible to the effects 
ot cbmare change. For example, the Brhisii 
Indiait Occ;m Icrricory island of Diego Garcta, 
an aroU in the soutliem Indian Ocean, is a major 
logistics huh for U.S. and British forces in the 


Middle Easr. It is also only a few feet above sea 
level at its highest point. Ihc consequences 
of the losing places like Diego Garda arc not 
insurmoiim.*blc. but are significant and would 
require advance miliury planning. The Kwa- 
jateio is a low>lying atoll, critical for space 
opcradoiis and missile tests. Guam is the U.S. 
gateway to Asia and could be moderately or 
severely affected by rising sea levels. Loss of 
some forward bases would require us to have 
lunger range lift and strike capabilities and 
possibly increase our military's cnctgy noeds. 

Militan,' bases on the rascem coast of the 
U.S. are vulnerable to hurricanes and other 
extreme weather crents. In 1992, Hurricane 
Andrew vinually dcscruycd Homestead Aur 
Force Base tii Florida. In 2004 Flurricane Ivan 
knocked out Naval Air Station Pcnsaivla for 
alnuwi a year. Mivir US. Navy and Coast Giurd 
bases arc located on the coast, as arc most Lfd>. 
Marine Corps locations. The Arm)’ and Air 
Force also operate bases in lowdying or co.tstal 
areas. One meter «>f sea level rise would iimndate 
much of Norfolk. Viiginia, the m;^or Hast Coast 
hub for the US. Navy. As key inscallaitoiu arc 
degraded, so is the readiness of our ftnccs. 
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APPENDIX 1: 

BIOGRAPHIES, MILITARY ADVISORY BOARD MEMBERS 

ADMIRAL FRANK “SKIP" BOWMAN. USN (R«t.) 

Former Dtmtor. Smv! Swlear Propulsim Program: 

Former Deputy AJmiHhtnuor-Saval Reactors, National Nuiiear Security AJministration 


Admiral Sl<ip Bowman was cfirector. Naval Nudear Propiision. Naval Sea Systems Command. Prior assignments include deputy 
admiriistrator for rtaval reactors <n the Naval Nudear Security Admavstration. Department of Energy; chief of naval personnel; and director 
for Poitical-Miitarv Affairs and deputy drector of naval operations on the Joint Staff. 

hie was commissioned fdowing graduatxxi in 1966 from &jke University. In 1973. he compleled a dual master's program in rxictear 
engineering and naval architectura/manne engneerirtg at the Massachusetts Inswuie of Technology and was elected to the Society of 
Sigma )Q. Admiral Bowman has been awarded the horxxary degree of Doctor of Humane Letters from Duke University. 

In 2005, Admral Bowman was named president and CEO of the Nudeer Energy Institute. NEI is the policy organization lor the 
commercial nuclear power industry, in 2006. Admir^ Bowman was made an Honorary Knight Commander of the Most Exceoent Order 
of the British Empee in recognition of his commitment in sipport of the Royd Navy submarines program. 


LIEUTENANT GENERAL LAWRENCE P. FARRELL JR., USAF (Ret.) 
Former Deputy Cht^ oj Sta0for Pitni <i»>f Programs, HeaJffuarters US. Air Force 


Prior 10 his retirement from the Air Force In 1998, General Farrel served as the deputy chief of staff for plar« and programs. Headquarters 
U.S. Air Force, Washington, D.C. He was responsible for planning, prograrmwig arxl manpower actMties within Ihe corporate Air Force 
and for miegeing the Air Forced future plans and requiremenis to support national security objectrves and rmitary strategy. 

Previous positions nciude vice commander. Air Force Malehei Command, Wnght-Patterson Air Force Base. Ofso. and deputy dwector. 
Defense Logistics Agerx:y, Arlington. Virgnia. He also served as deputy chnf of staff for plans arxJ programs at Headquarters U.S. Air Force 
In Europe. A command pilot vHth more than 3,000 flyng hours, he flew 196missK)nsinSoutheast Asaandcommarxfed Ihe 401st Tactical 
Fighter Wmg, Torreion Air Base, Spain. He was also the system program manager for the F-4 and F*16 weapons systems wrih the Air 
Force Logistics Commarxl. Hi Air Force Base. Utah. 

General Farrell is a graduate of the Air Force Academy with a bachelor^ degree h er)gineertr>g and an MBA from Auburn UnNersrty. 
Other education includee the National War College and the Harvard Program for Executives n Nationat Secunty. 

General FarreN became the presKleni aixJ CEOof the National Defense mdustrtaf Association si September 2001. 
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VICE ADMIRAL PAUL O. GAFFNEY M, USN |R»U 

Farntfr Dtftittt Utuvcrsitys Fivhkt Ch*^ ^ NrtiW ArtMrrff iih>J ConHHnwtIrr. 

iMtiV (XriJ«t4^ru}ii«T CufNMMHf^ 


Admiral QaHney has Deen ine ^feval Raseerch Labormory aimmander and Morkad m a number ol other sc«enoe and oceanograpity 
Qctmini9traik)n assignments. He served as the lOlh president ol (he National Delenae Urwverdty. and belore that as ch«l ol naval reeeerch 
He also was the senior unllormed oceeix}9raphv speoaUsI m the Navy, having served as commander ol the Navy Maieoiologv and 0c8Br> 
ograpTiv Commend irom 1994 to (997 He was appnniad by Ptesident Gecrge W, Bush to the Ooeen PoKv Oornmiseion and served 
diinng its lull lernse Iront 2001 to 2004. He served in Jap«i. Vietnam Span, and lndor>eaia, and travekxl axton&lvely n oflictal cspaolias 
l-N has been leoognized with a number ot mUttary docorsbons; the Naval College^ J. Wtem MiddBr>Oorf Prize lor Strategic 
Resaarch. the OiitslaKtiiig PiiDHc Serv<oa Award ifom the Virgine Research and Technology Consortium, anrt the Potomac Institute's 
Navigator AivarO. He nas served on eeverai boards ol higher education arvi wss a member of the Ocean Studies Boerd of fhe National 
Re-search Counc*! from 2003 to 200§. He has bran sdecled to tse a puHc trustee lor the New Jersey Consortium artd chaved the 
Governor's Commission lo Protect arKi Enhance New Jecaoy's Miiarv Ba s u K. 

Ha graduaiad (lom (he US. Naval Academy Irt 196B and has a mesterk degree v> mechanical aTgree mg (oce^l from Catholic 
Lfnwereny and a master's ol Ousmees acYnmisnatioh tmm Jacksonvfle Umverady. 

Admtrd Gaffney « curmntly the president of Morvriouth Urworaity in West Long Branch. New Jersey 


GENERAL PAUL J. KERN, USA (Ret.) 

Former C^ifMnJiNi( Gnivnil, Uj. ^rmy MormrJ ComMOMif 


Goneral Kam was oomrnandmQ goneral. Army Mafonei Ccarynand from 2001 (o 2004, and servor acMsor for Army Reeoeich. Dovetoomeni 
and AcckiisAion trom 1997 to 2001 

General Kern had three combat tours. Two were m \Aetnam es a platoon leader and troop comm8r>d6r. Hie third was as oommandei 
of the Second Brigade of the 24tn infantry m Oesen SfveKyDeeen Storm The Second Bngade pieyed a pwotai role m me histone anack 
on the .lalPBli AiniM, whicti allowed the Twenty-Fourth Infantry Division to secure key objectives deep raidB of Iraq He aieo served as the 
as.<aatant dn««n oommandsr bi lha divison after its reijeptbymenl to Fori Stewart, Gecrge 

General Kern is aasrgranents Miduded senior mMlary aasetant to Secretary of Defense WMem Perry. Drving tfiel perKxJ. Iw acetan- 
panted Secreiarv Pony to rnore than 70 ootsitrios. meeting tvimerous heeds of state, foreign mwslers. and miemaHonof defonse leadere. 
He f^rtiopated m u.S operations m Haiti. Rwanda. Zare. and the Balkans, and tielped promote military roioiiorrs m Central and Eastern 
Europe, South Amenca. Ctvia, and the Middle East. 

General Kem racerved the Defense arxf Army Oistnguished Service Medals. Stiver Star. Defense Supenor Service Medal. Legion of 
Merit, two Brcxize Star Medate for valor three Bronze Star Medals for servios m combat, arxl three F\jrp)e Hearts He lias been ewerOOd 
the Sooety ol Aulomolive Engneera Teeter Awam. me Aiurm Socialy Medal trom (he Unlverstty of MtHsgem. end the Gemian Cmesol 
Hnnex of (he Federal Armed Forces (Gcirfl. 

A netlve of West Oran^. Now Jersov^ General Kern was commssened as on armor kouienani following gimualion trom West Potni 
in 1967. He holds master Is degrees in both civil arkl mechanical engineering from tlia unrversty of Mlchi^i. arHl he was a Senior Secuiilv 
Felow at the John F. Kennedy Schoev of Government at Harvard Unwaratv. 

He is an adviser to Battele Memonaf Institute arxl hotds the Char ol the Class of 1950 for Advanced Techrx)logy at the Umlad Slates 
MHitary Academy 

General Kem ts a member of the Colien Grow, whch providSe strele^c adyrea and guidenrre |o corporate ckenis. 
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ADMIRAL T. JOSEPH LOPEZ, USN (RttlJ 

Fivmcr L15. NLimI Ivtie* and AlUtJ fowt, SdMJ^ £urty>r 

Admiral Lopez's navel caieer induOad tours as commafxJer-in-cMaf o( U.S. Navel FPrpee Europe arrd oorTVTiaoder-»r-chiot. Afied Forces. 
Southern Europe Imn 109(i to 199B. He commanded aH U.& ^ Abed Boenie Peace Keeping Poroeein t990: heee(ved8^d^}u^/chle( 
ot navel operdtlone lor raaouroea. ^wtere requirerrtents and assessnenis ai 1994 (o 1996.; comnander ot the U.S. Sttlh Fleelvt 1993 lij 
1993; and senior mmarynaesiant to the seaetarv Of detaoBe in 1990 to 1092, 

Ackrwml Lopez awarded ru^neroue modaid and honors, mckaling two Defonee Dtstingmshod Servtca Modots, two Navy Distin- 
guished Service Medaie. three Legion ol Ments. the Broruo Star iCorroat V), three Navy Commendation Modals (Combat V) and the 
Combat Action Ribbon He is one ot lust two flag oftceis the tsetory ot the U.5. Navy to achieve to(#-stai rank attar obect oommsson 
from ^rested service 

He itoMs a bartwiDr^! degree (cien laude) m intarrattonel retettons arxl a master's ttogree Ki inonagemerri. He hes been awarded an 
hoixtrary doctorale degree « humarsUes trom West Wgmia matRuto of Tedwigiopy and an honorary degiee m informatron technology frprrt 
Potomac State CoHego of West Virginia Universitv 

Admiral Lopez is president of Information Manufocturir^ Corporation HMQ an rrtormation technofcgy service integrator with nv^or 
olflces In Manossas. Virginie. end Rocket Cev>^, West Virginu 


ADMIRAL DONALD L. "DON*' PILLING, USN (Ret.) 

Farnur Vm Cbir/ NiJt <•! Ofmiiiiw* 

Admiral PAing assumad duties as the 30fh vice chief of naval oper^fnns, the Now^ chief oporetmg otficor arrd second-r^hing officer, trtxn 
November 1997 until Ns retirement from dctwe service in October 2000 

Ashore, he was assigned to a venety of defense resources end ptonrvng beets, tn ne eoiiei career, he served tour yeem in program 
ettalysie arxJ Bveluatinn in the Offloe of Itie Secretary nt Delerete. As a three aenior officer, he served ae a Pederal Exeaitrve Palow at the 
Grootunos instilufon m lOSb-dO. A member of the Neuonot Secumy Council staff from 1969 until 1993. Aomtrai Rang was seiocted to flap 
rank in 1989 wNie serving there, From 1993 to 1996, he was the director ky programmrig on the staff ot the CNef ot Naval Operations. 

and loler served as the Navy's chief lirunciaf officer tram 199610 1997 

Ac^twoI PMng tffio commended e warship, a destroyer squadron, q cruser destroyer group; a carnar battle group; the U.S. Sixth 
Fleet; and NATO^ Novnl Striking and Support Forces Southern Europe. 

Adm«ai Pvmg lias a bactielor!$ degree m e ng hoo nng from the U.S. Nsyai Acaiiemy and a doctoraie tn maihemaiics Imm the Unweraiiy 
ol Cambndga, 

He aoived as vice pmskfont tor stralogc plannsig ot BenellQ Merrxvlal imditute and becamo prosKlent and CEO ot LMi. a iwnprofit to* 
search orgar^oiion. in 2003. 
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ADMIRAL JOSEPH W. PRUEHER, USN (R«l.) 

Titmtrr CdWttwitJrr'iM'Ort^ of thf US PactjK O'mfnaaJ (PACOM) onJ Pornin' AoStiuu^w to CWtio 

AdnUral Pruaitat avnpMtBd ttvty-liva y»rs m Ihe United States Navy <n id9d Hsi last ctwmend was ccimntandeMrvcnier o( itia U-& 
Pacific Command (CiNCPAC); Ihe largest miitary carmona m the worM. spammg over hall the earth's surface and nKluding mure Ilian 
300.000 people Admtral Pruehcr also served ss an^MGsador lo Cheia ftom 1999 to 2001 . He served two presidents aivl was rsponsibie 
lor dkecting. coordlnelmg. and menegrig the aolMTiee ol afi Unrtsd Stales executive branch activNies In Chma. 

Prom 1909 thnxrgh 1996, Admtrsi Pniaher served as cornmandani al the US. Naval Academy a1 Amepolis; rnmmander ot Ctamar 
Battle Gtoum ONE based ih San OieQu. commarrdar d TheU S. LtediterTariean Sixth Reel and of NATO SiHong Porces based vl ltdy. and as 
vice chid of naval ooarations n the Pentagon. 

Admvai Pruoher graduated from Montgomery Bell Academy m Nashvfiie, Tennessee, and then graduoted with dtstihctton m 1964 
from the U.S. Navd Acodemv, later receiving a rnasters degree m intarnational relatione from George Wishinglon Umversitv. He s also o 
graduate of the Naval War Cofiege m Newport, Rhode latond. In addition lo co-authanng the Pertormanoe Testing manual used bv naval 
teet (Miols for mory years, he lias published Txmerous vtMirirttCntaedr*^^ tntfuary readnass. end Paofic region saounty tseues Admiral 
Prueher liee received mullipfe rnfetary awards lor combat ftyrng as wel oa naval and Jovit Service. The governments of Singapore. ThaNencJ 
Japan. Korea, the PNHppnas. Indonesia, and Australia have decorated twn 

Adimal Pmoher is a consulting professor at Stanford UnrvarstyS^insUtute of mternaiional Studes and senor adviser on the Prevenlivs 
Defense P*rotecl. He is on fhe br»rd ol trustees of the Nature Conservancy of Virginia 


GENERAL GORDON R. SULLIVAN. USA (R«t.| 
CitiirrmiiN. Afiiifwr^ Aifi'tiitrj- II«M«tl 
Ftfrxrcf Ofkf oj Staff. US. Army 


GenemI SiiiNan was ttve 32nd ch«f of staif— the senior gener^ officer n lha Army and a member of the Jomt Chiefs of Stall As the chief 
of Stan of the Army, he created the vifton and led the team that helped transitkxi the Army Irom its Cold war posture 

t-Us profOssonol mlUtarv educetlon includes the U.S. Army Armor School Base and Advencod Ccuraas, the Command and General 
Staft Colege. and tlio Army War CoHege Oumg his Army career. General SuHtvan also served as Wee chief of stall In 1990 to 1991 ; deputy 
rdvel of stall (or operations and plans in 1960 to 1600; oommandvig general. P«st Infantry Drvisxxi jMechantzecI) Fort Bifey. Kansas, in 
196810 1909; deputy rxirnmandent. U S- Army Commend and General Staff CoBege. Port Laevenworlh. Kansas, vt 1067 to 1908. and 
asaitflaiTicorTfinandant. U.S. Army Armor Schoef. Port Knox. Kenlucfcy. frum 1983 lu 1966. His uver&sas assignments sicLxIad lour launiiii 
&jrQoo, two in Vietnam and one in Korea l-fe served as chief of staff to Secretary of Defense Oka Cheney m tho admrrtislFQlion ol Preedeni 
George H.W. Bush. 

General Sullivan was commissioned s seocbd iieuier\snt of armor and awarded a bachelor of arts riegree m tetory from Norwich 
Umversrty n 1959 He holds a rnasterls degree In pobfical science Irarn the Umersity of New Hampshire 

General Sullivan « tfie presKtent and chief operaieig otticer of the Aaaoaation of the Untad States Army, headausdared m ArtirvQfon. 
wginta Ho assumed his current posnon m 1998 afut serving as proMfont of Coleman Fedarai In Wasiwigtor\, 0.C 
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VICE ADMIRAL RICHARD H. TRULY. USN (Rel.) 

Fiiriwp NA5A At^iiWM/traiar. AirnMiui anJ riv /ttw Common^ ^ lUrnttmuJ 

Admiral Truly servsd dB NASAH eighth adrrwieirator from 1989 to IBd2, and hte cdraenn aviation ar>d spaoe progr^ria of ino U.S- ^Mvy 
ar<t NASA aparmeU 36 yaars. He latirod as a vice admrai afler a Navy career of more ttien ttety years As a naval avialor. test pilof and 
astronaut, ne logged over 7,500 tiours and made over 300 earner-arrested lanctngs. day and night. 

Adrmraf Truly was Ihe fret ct xnmarxiar of Naval Space Cofi ima no from 1983 to 19B6 and became the Hrst naval comooneni 
commander of U.S. Space Cormswl i«xm Its formation in 1SB4 VVhle sNi on active (tityfoDrMmg the Dralen^acdcterit he was called 
been 10 NASA as assooaie admmistraior tar apace lught m i9d6andledtrvaodderiltf>veftn98i>on hte speartieadeid the pamstaiung 
rebuilding of the space shuttle, indodmg wirvwig approval of PreaiOent Reagan and the Congress for busdeig of fnoMivor to repiaoe the 
loet CMIongor. In 1 980, Presetant Reagan awarded him Ihe PresidonUBi Citizens Medal. 

Truly 's astronaut career inctuded wont in the Air Forced Manned Orbiting Laboratory program, and NASA^ Apoto. Skytab. ApoHo- 
Soyuz and space shuttle programs. He ptioled the 747/&r)rerposaBpproech and landing tests in 1077. and htted on «i November 1961 
as pnot atHwrd Cofumoa. the frst shuttle to be reflown mto space, estapeshvig e world otraAer orbli dtlitude reconi He oomrnonded 
Oiatfanger m AuguBt-Septembar 1963. tfie IVst night lauixdviandiig mteon of the space shuttle program. 

I le served as vica presiderit of the George Institute ot Technotogy and dweetor of the Goorgo Tech Ree^rch trrstllute (GTRIl from 
t992 to t997. Admiral Taity retired in January 2005 as director of the Depenmsnt of Energy's National RenewabiD Energy LabcKbtor>' 
(NREU 

Truly 6 u member of the Nalionai Academy of Engneering. He has preinoustv served on Ihe board el vrsilorstotheLl.Sv Naval 
Academy, lire Defense Policy Board, the Mny Scienoe Board, and the Naval Studies Board. He « a member of ttie Neboi\ti Reseerch 
Ooteidl Space Studm Board, a fmstee of Reg» IJowersitv and trie Ur>lvarsity Cnrporatiorr for Atmosphenc Researoh. and a member of 
Ihe advrsoty contnittee to Ihe Colorado School of Mines Board of Trustees. 


GENERAL CHARLES F. "CHUCK" WALD. USAF (Rat) 
farmer Depmy CiwiHUNifvr. HAtA/uiirrm US. £iMVf>nfn CMtt>fwn.f (USEUCDAf) 


From 2001 to 2002 General SYaid was deputy chief of staff for air and space operatioru at the Pentagon, and tram December 200S until 
hl3 retirement m 2006 General Wald was deputy CQmmarvJer, Headquarters U.S. Europ ea n Command, Stuttgart, Germany. USEUCOM la 
responstbie tar an US- forties operatma across 9i countries m Europe, Atrca. Russia, pads of Asia and ihe MUdie East, and rnosi of the 
Allanlic Ooees). 

General Wofd commanded the 3 isi Fighter Wng a! Aviano Air Base. Italy, where on Aug. 30. 1995. he led one ol the wing's initiat 
strike packages against Ihe ammunition depot at Pale. Bceme-HorzegovinB. ti one of the first NATO combat operationa. General Wald 
commanded the Ninih Ar Force wid U.S Central Commend Ar Forces, Shaw Air Force Base Soirtii Carolina where he led Ihe davel- 
oprrent of the Afghamstfft air camnogn tor Operation EndUfirg Freertam, nctudng the idea ol embedding tactical eir oonlrof partids <n 
ground special operations toresa. He has oombai l•hea6anO*2A torward tsroortirolleretVietnein and as en F-IB plot IMng over Bosnia 
The gerwal has served as a T-37 instructor pitaf and F*16 fight comm a nder CRher djties Indude dvef ot the U,$, Air Force Ctambet 
Terroriarn Center, support group cornmarder. upwimcne group connnander. and epectal asststarn to the chet of staff for Nanotuif Oefaneii 
Review. He was also the director of strategic planning arxt policy at Headqusrlera U.S. Air Force, and served on the Joint Staff as the vice 
director tor strategc pi«is avi poticy. 

General Wald is a command pSot with irytre than 3,600 fMng hnus. mduclng more than 430 oomhat hours over Vleinam, Cambodia 
LuOs. Iraq, end Bosnia The general earned tvs commeson rtvough the A* Porua ROTC program in 1971 

Currently. General Wald senres as presiciant ot Wald and AasooiatBS. an mtemational maniigement oohsuHing and stretege: planning 
firm, and is an adjunct lectuer at the AtlorUiC CouncrI. He is etso a member of me Bpertisan Policy Center, National Commissioh on Energy 
Policy, and the Securing America's Future Errergy Commission. 
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GENERAL ANTHONY C. "TONY* ZINNI. U3MC (Rftt.» 

Fwivrcr i^LtS. CcfifniJ CimiitcMNif (CJuVTYTOM) 

General Zinnia |oln( assigrtinents mcaxled commarva ol U.S. Cenlral CommDnd (CENTCOM). vtiich Is rssponsibie for U.S. mUrtery assels 
and operations n tne MidrSo East. Central Asa and Eest Africa 

General ZinN's assijniTients also irwAide command of a jont UtsA force arKi he has ateo had several |oinl and combinod ststf 
bMBis el lask force and ttnlfied comrnanct tevale. Me has made cJoptoymenis to Uie MedHerraneeit. Ihe Cwibbeen. the Westom Pacific. 
Norinem Europe, arvi KorSri. He has heel r<umvroiiS ccmmanti ar^t siafi assignmentB lhat mdude pialoon, oompar>v, oatlQSOn. ruqlrnentai. 
Marina Expeditlonvy Lfrifl, and Marine expocliltMiary force uorttmand. Hib staff assignmenlstncliidad service inopwaUoie. fraimng, special 
operations, courrler-lerrortsm and marrpo*^ biliels. He has also been a tactics and r^Miraltons instructor at sevoral l^wie Corps sclHX)i& 
and was seloclod as a follow on ftw Cfilef of Naval Operations Straiegir Sludtes Group. 

General Zirw loaied the Marine Corps m 1961 arxJ was commssioned an mfantry secovl Meutenent m 1965 General ZaiN holds a 
bachelor^ degree tn ecoriorTiics Irom VAarxiva Universjty, a master’s m frrtemalional reiBKins from 8afvae Regma College, a rnester^ n 
rnarugement and supervision from Central Michigan UNvenBiy, and honorary doctorates from William and Mary College aitd Ihe Mamn 
Manfime Academy. 

He has worked Willi lheUniverRityotCaMuniia'8 InsimitbonGlobel Contlicl and Cooperation, the U.6. Insmtrte a< Peace, and the 
l-tanry Ounani Centre for Humanitan<vi Dialogue In Geneva Ha ts on the tnloma-uonsl Counial af the Joan B. Kroc Instiluto for Peace and 
Justtoo. He is also a Distingutshed Advisor at the Contor lor Strategic and khornationaf Studies, a mombar ol the CouncS rxi For»gn Rela 
tions. He has atao been appointed as a memher of the Vir^nia Commsson on Mllilary Boses. 

General Zinni has cp*authorod. with Tom Oancy. a New York Tlmea beelseHer on he carrar entitled Bsfffe Heady. His book, The 
Battle For Peace A Fmntkre Viston 0( Amenco's Power Pi/fpose, was puPUbhed n 3006 
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APPENDIX 2: 

CLIMATE CHANGE SCIENCE— A BRIEF OVERVIEW 


TherB is a vast ainount of scientific literature on the 
subiect of dimate change, and a complete ctecus- 
Sion on the current state of the world dimate and 
its deviation from dimatoiogical norms could ■ 
volumes. In this appendix we discuss the cor^sertsus 
of the science commuraty on cimale change, effects 
observed thus far. and profections about whal may 
happen in the future. 

we have drawn inform^ion from the intergov- 
ernmental Panel on Climate Change (IPCQ. 
peer-reviewed scientific literature, arxj data, reports, 
and briefings from various respected sources, 
indudrig the National Academy of Sciences. 

National Oceanic and Atmospheric Admirvstration. 
National Air and Space Ackninstration, arxi the United 
Kingdom's Hadey Centre for Qimate Change 

CURRENT CONSENSUS 

The IPCCe latest assessmervt report affirTned 

the folowvig: 

• WMe natival forces have miiuenced the earthe 
climate (and always wrif). human-IrKiuced changes m 
levels of atmospheric greenhouse gases are playvig 
an increasingly dominant role. 

• After cortsidenng the influences of the known 
causes of dmate change— rtaturai- and humarvvi- 
duced — the significant ncrease in the average global 
temperatures over the last half century can be 
attributed to human activities with a certainty of 
more than 90 percent (7]. 

• Those temperature ncreases have atready 
affected various natural systems m maiy global 
regions. 

• Future changes to the cimate are inevitable. 


CHANQINQ GLOBAL 
TEMPERATURES 

INCREASED CARBON MEANS INCREASED 
TEMPERATURES 

Throughout its t^ory, the earth has experienced 
osciations between warm and cool periods. These 
si^ in dimate have been attributed to a variety of 
factors, Known as 'climate forcings.' that nclude 
orbital variations, solar fluctuations, tandmass dis- 
tribution. volcanic actrvity. and the atrrxjsphere’s 
concentration of greenhouse gases, such as carbon 
dioxide, methane, and water vapor. The changes we 
see today are occurring at a more rapid rale than is 
explainable by known natural cydes {15). 

Throughout the earthls past, temperature and 
greenhouse gas concamrabcn have been dosety 
inked through the pianefs natural greenhouse effect; 
i.e. greenhouse gases trap heat in the atmosphere 
and thereby warm the earth. Throughout Earths 
previous foi# glacial and warmng cycles, atmospheric 
CO, corx»ntration. arxJ temperature show a high 
degree of oorreiation. Other greenhouse gases, 
such as methane, also show a smiar relationship 
with temperature. 

The recant and rapid rise in atmospheric 00, 
levels is of concern to dimate scientists and policy- 
makers. CO, concentrations never exceeded 300 
parts per million by votume (ppmv) during previous 
large swings in dmate conditions, but ffie CO, 
concentration now is about 380 ppmv (41). repre- 
senting a 35 percent increase snoe the onset of the 
ndustnal revolution in the mid-eighteenth century. 
CO, levels are likely at their highest levels in the last 
20 mSon years, and 'the current rate of increase 
is unprecedented during at least the last 20.000 
years' (41). 
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Thus. tt>e current ^nio(ipi«rs is srgnUlcanIty 
rfRenvit troin it» prmndustnat state m a way that is 
coiTipaiibte wiin vtoBased tiealtny. 

AVERAGE GLOBAL TEMPERATURES HAVE 
ALREADV BEGUN TO RISE 
Af^aga gtooai surface tomperalure a tha most 
fundamental meaauro ol dimate ctnatoo. arKi tharG 
IB no oispule mat the earths average temperaturo 
has been tnoaeang over the t%t century (omeii not 
unformiy). with an accetaralion m warming over me 
last SO years. Over the tast century, the average 
surface temperature around the wortd ttas mcraased 
by 1 ,3'‘F i 0,3"F |7). Tomperaiuies smee the 19508 
ware *Uksly the leglteat (of any ^*yesr rreriod) in at 
l^l the past 1 ,300 years* |7|. Of the hottest twelve 
years on reoortt smoe temperaiuree began to be 
measured in the 1850$. eleven have occurred ai the 
last hvefveyear8[7|. 

The burning of fossil Ms (such as dl, natural 
gas. and coal) is the tndn source ol the naa m atnio* 
spheric CO,, over rne tast two a halt centunas; 
deforestatlori and other changes m ianrt uee are 
responsible tor a porton ol the moease as we#. 

Human activities have also been responsibte tor 
a ponon ot the nse h other haat-trapplng gieen> 
house gases, sucfi as rnettiana. wtiK:h lias nsen 
1S8 percent sinae preeioustnat times, and nitrous 
oMcte, winch has risen IB peicent dunng the sane 
period. (Difrenily. ha# ot ttie annual methane emit- 
ted IS from actiytlies such as hummg foesil fi«l aid 
agncullural processes; (41f Immans are responsibto 
lor about a Itsrd of iStrousoMde emissions, mainly 
from agnculture. 

Tliere IS no known natural forcing that can 
account for the seventy of the recent warning. For 
example, whle claims are made that variation in ttie 
mtensity ot the sun is responsible, ihe variation m 
sotar radiation^ etfaci on the i Jmate is estiirmted to 
be toss man 5 percent as strong as that ol human- 
iTKfucod greenhouse gases |7). 


MORE THAN TEMPERATURE 
RISE: OBSERVED IMPACTS ON 
EARTH'S NATURAL SYSTEMS 

A 1 ,3*F increase In average global surface tempera 
ture over the fast century may seam tike an insigniti' 
cent change, but in tact il nes had a marxod impad 
on many of the earthTi natural systems. 

PRECIPITATION PATTERNS HAVE CHANGED 
A change m Ihe lempeiaiure ol the atmosphere has 
a greet impact on pre-dpitaiion patterns. As an air 
mass waims, rl is able to hotd more water vapor, 
so a wamier atinosptiere can absorb mora suiface 
rnoisture and produce drier ground oondrtMjns. How- 
ever, ltS5 Increase in atmospheric content will aisa 
lead to more severe heavy rcim events, when this 
iNgIter water-content aimoephere drops ns moisiurr- 

Changes m precpilalion amoints have been 
detected over large portions at the workl Annual 
precB7ilaliDnhasvicreaaed5 (0 10 percent over the 
past century acmes eastern North America, northern 
Europe, and norlhem and cential Asio (7. 41), The 
Medrtarranean region axpenanced drying (7). The 
tropics have v^Insssed a siighity tower locreeae. 
of 2 tn 9 paroent, and most ol suh-Saheran Africa 
has ^mwn a decrease in precipilation of X to 
SO percent (42) 

The Northern Hemi8i:;#iQre subtropics ©xpen- 
enced a decrease si predpHstton ot approximately 
2peroenl |4t|, Some ot Ihe most noticeoblediy- 
ing occurred n Ihe Sahel and portions ol southern 
Asia (7). No eigntficant change was delected In 
rainfall patterns aerr^ wide aroas in the Soutliern 
Hemisphere, however. pracvpilBliQn was noticeablv 
decreased in southern Africa |4i] 

EXTREME WEATHER EVENTS ARE 
MORE FREQUENT 

Snee 1950. cold days and nights ^ frost days 
have become less irequenl. wh« hot days and tvghk- 
and tieat waves have beoomt) more frenueni [7]. 





156 


Okibsi peReme o< botti neavy preopilatlon 
Qventa and mteree dnxjynis have riiai)gad over 
recant iJbtaoe&. Thb ncruase in haavy ptscipitaiion 
events is oonatienr wHh the yenerot ncrease in 
temperaturefi arxt the comcnensuraic mcreese m 
etnuMphenc water ^por content. Droughts have 
DeGome more intense, psrticulsrty in the iropictv arxl 
suOtroprcs. tneraiise oi higier temperaiures. more 
frequent heal waves, and changes n prsc43it{itK]n 
patterns |7). 

The combrrBilon ol mcTBaartg otmosphanc 
temperatures and irrcreesed sea surface tempera- 
tures can rrKiease live energy of tropical storms |43) 
Preirmlnory observaliot^ snce tQ70 suggest Uiet 
tiKB ettoct has been observwi m the North AUantc 
and perhaps other reg«ns as wefi |7). 

ICE AND SNOW COVER IS DISAPPEARING 
QIaoai Ice and srxtw cover are disappoanno in many 
regions aroisrd the world. The Arcbc region, in 
psrticuiar Is one of the arees bemg rtflected moei by 
rtsmg tempemtures As a leeufl of temperfitiires that 
have ir>creasad at nearly twice tt« global average 
rate. Arctic see ice is itVrviing and siwilung in 
eictent. glacis are rneRmg Ihroughoilt the region, 
and the snow season hea shortened. Alaskan gla- 
ciers have retr^rated at a rapid pece: in fact, (he 
smouii of gtacaal mass lost ii Alaska elone rep- 
resents halt of the estsneied workfwide total (44) 
There w« be little to no sea ice r the Arctic^ 
summers toward the end of this century [7). Glaoers 
ft other regions, such as lnglvqttitude gloders in 
tropical arees, are also metivig ai an ncreasing rate |7|. 

ihcreased melifig ot the Oreeritand ce sheet 
e orw of tt« rTX)Bt wumeorTie Eanh responses ub- 
sorvod thus far Data from NASA’s Goddard Specs 
Flight Center show that the seasor^ mdl area over 
Greentand hss trerxlnd upwenl at 7 percent per yrar 
over the test (wtfity-five yesre, ^nd the tee aheif 
suftxjndmg GreenUnd has thinned by 230 feel over 
the last five yaers {IS) Recent sataMe cBla analyzed 
by NASA have shown that (torn 2003 through 2006. 
Greentarxi annuaify lost three times more ice Ihmugh 
meiling llten iT gairved Ihioijc^ snowtaS (46|, 

AntsrctkalB ice cover has also ra^xled to lire 
mcraastfig lemperati^e, but m cMcreni ways. West 


Antarcbee has lost ioe mess. >^iile the cestveet n 
East Anterctica has ttvekened. The tNckenmg lias 
been explained as bemg due to mcjeesed snow taN 
las a result of warming temperatures that Isad to 
more water vapor xi the stirx^spheref |46] as welt 
as 8 slowirrg of glaciere for reasons mvetated to 
climate (45i. 

The maftwig of ice cover a an itTrporiani pdsntve 
feedback that nantatcas lieaHng. because of rce^ 
oontributnn to the refioctMty of the oarth. As oe 
melts, it exposes oither land or water, depending on 
Its locaton. Because hand and water both reltoct lees 
solar mreation than ca. they reirVorce nsing tem- 
peratures. which m turn melts rnore lee Once sueft 
loops begin, predetmg thek stopping point 
^difficult 

OCEANS ARE WARMING 
The oceans hove an onotmous capacky to hold 
heal; bccouse of their volume end heal capacity 
they reqisre extremely large inputs of heat to nhenge 
(hev lempereturee. Neverthelesa. the ^obai mean 
sea surface temperature (tcrtKeed D.9*f globeHy in 
the twrvmeth cemury [47], ary) the IPCC stated that 
’glooel ocean heal content has increased stgmft- 
cantfy svree the late 1960^ [4i|. 

SEA LEVELS ARE RISING 
Ocean temperature is importarri to sea lev^ nse 
because as temperatures ncrease, water expands, 
causaig sea levela to rsa Becauae of the thermal 
inertia of the oooena, orvoe sea level begins lo rwe 
because of thermal ev-prvtaon, It wiN oorttmue to dn 
90 for centuioa regardtoss of ar>y mitigativQ actions 

Sea levea are atso rased by the metbng ol land- 
based loe and snow because of the dkect transfer 
of writer into thu aea. Sea-based ice. however, dona 
not rase sea leveM as It melta 

From 196t through 2003, globaf mean sea level 
hss risen about three nchaa. wifti nearly half of tliai 
inoreese oocumng between 1983 end 2003 (7|. Over 
the eniiret/ of Ihe twentieth oamury sea lewria have 
risen nearly seven xtehes The IPCC ooncluddd that 
Ihiense was caused by Itietmtii expansion of tin 
ocean as ^veil as moMmg of rrxxinfain gladars and 
snow cover [T). 
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OCEAN SALINITV HAS CHANGED 
Oceenograohers have observed dremaUc changes 
m saKnity tevels m Ihe oceans. Oceans (n llte mo- 
and high idUtudes have shown e^tdence oi fiBSheriir^. 
whSe those m tropical regions liave increased iti 
setmiiy (7). 

trKreases in ocean acidtty have also been 
observed since prarrrdusiiei lirnea. Increased 
aliTHispherlu CO. is absorbed m Ihe ocean where 
It oombinee wtth water to lorm canxmc acid, a mMd 
acid. Most peopltt are tannliBr with acid rain: the e 
Its ocean eqmvalenl Forecasts pro|oct tl>e mcroaee 
m acKUty over tie cotmr^ century to bo three tiiries 
as Qrea! as tho Increase over the last 260 years 
[7J. Hi^>er acidity could hove a ma^ impact on 
ocean blc by preventing the formation of sImMs end 
skdetens of soma very numartxis and important zoo- 
pianKton (46). Coral leefs arc parbcularV vulnerablo 

FUTURE SCENARIOS: A CHOICE 
FOR HUMANS 

To hdp Rusualo the changes in dmaie that may 
occur, the IPCC developed a set ol more than three 
dozen ecortarlos that describe differont paths along 
vvhKh the world may evolve over the next century 
[491 These paths are drwdedmto six overarching 
categohas dstirtgui^«d b>’ the aseurnptions made 
for factors sudi as economx; growth, interactions 
among nations, popiiation growth, and techrxAogcol 
advances. 

The acenanos were used as tnpuls to drive 
various csmole itKXlels. The IPCC's 2007 report 
documents a range of climate change outcomea for 
ihe next centtjy tor each ol the six categories used. 
Acoofttog to ihe tPCC report, when conetoermg the 
(dimate model results tor each scenario, the average 
lemperatiiTB projected in veais 2090 to 2099 is 
expected to exceed the average tempemture 
observed from 1080 to 1999 by 7J}‘ to 1 1 
Sea levels are protected to nse between seven 
and Iwehty-three Inches. This proteetton dues not 
Include tiie eflecl o( potential ctianges in tee Now 
dynainios ol large, land-based glaciers that may 
Kether conttibule to Ihe rise m sea level To pul this 
in perspective. racaM that over the last oentury. the 


temperature increased about 1 .XF, and the see levd 
increased seven inches 

Because moat of the mler-modei studies as- 
sessed bv the IPGC locus on three specific scenenc 
categories. Ihe IPOC^ 2007 report necessary 
focuses mostly on the seme three The 'low* 
scenono N-e.. the one lhal results m the lowes] 
temperature mcraeae) describes a future m whkdt 
populalion levels rxime under control. Ii« global 
Bcxxtomy moves away from a maiMtfactunng fotus. 
and nations work together on ImprovementR In 
envsonrriental sustautabwiy and developing dean 
technologies. The ‘mecDum* scenerio rteecribes a 
lulure where the assumptions regarding populalon 
and economto grofwlh are similar to those made 
in Ihe kMv acenano. Moreover, in the 'medium'' 
scenario the IPOC assumes the clavel 0 |viv)ni ol 
efficient technotogMS. and the liroductlon of energy 
from a variety ct sources othoi than fossil fueb Ttie 
*htgh' scenano is the same as the 'midcUe' scenaiK 
except energy production remans heavily locused 
on tosai fuel sources 

Each of the IFCC sconanos lead to ditferont 
projecuone lor tamperotuie change; however, they 
al (ypject sgnrficant global wamvng. with tho mast 
imense warming occurring m tlxi A/ciic and the tsgi i 
northern latitudes. 

Some of the areas hardoet hit by temperature 
incroases vail also very likely expanence signiteanlly 
less rainfall by the end of the century Domestically, 
the southwestern portion ol the United States will 
very bkely OKoeneryce the worst combination of thee^ 
rectors. Decreasing precipitation and markedly 
increasing (empeiatuies wii also stress northern 
and southern Atnca and the Middle East. 

Whip Ihe earths natural systems wii| conlmue 
to experience greeter stress due to tuiure cimate 
changes, so wM some key ivenan systems |24). 

• Coastal populations: Inaeases In flooding 
and mundaiion from rtsng seas and rriore intense 
storms wHI aitect coastal population& arvoss (he 
world, pardcuiarv thoes n Bangladeett and low-lving 
island neuans. 

• Agriculhjre: Temperature increases of a tew 
degrees and increesas in atmospheric CO^ levels 
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may he^ agriculture prooucttvity Ih rrvc}- and trtgh 
laUtudea but wi eurey tu«t anba iBurs n ttia Irgplea 
and subtroDNs, vyri^o crops airaddy enat ai tne 
(op ot thw temperoiufo range: higher ncraasee m 
temporatuTQ, as woll as heat waves, changes t> pm- 
dpMaiion, and viaeased pests. wM hurt aghcutturai 
productivity across much ot the globe. 

• Water resources: Ptve people ore 
expected to kve *n water-RtressecI couhtrtes by 2Q2S 
even without faclonng r cUmoto change. Expodod 
changes in cMmate vA exacertsite water-stress n 
some areas (inckxfeng most of Asia, southern Africa, 
and the MedMerraneon). whie alevntirig i| n others 
(such as (ha iJnited K^igdom) Arses that depend on 
tropica! mountain gtaciers (or water (such as Lima, 
Peru), wii face a precanous siUiation as the glaciars 
contlnua to melt arxf aventuaHy d^aopeer 
Developing naUone wMh Ntne capaaty to manege 
waiei wf he arwng the herriest hit. 

• Health: Rtalng temperatuiss and heat waves 
w# ficraase the numoer of heat-related deaths m 
summer rrunths. This Inaease wli he padialty offset 
by decreases in ocAf-related winter deaths. The 
reach of vecior-borno deaBseK, such as malartB 
and dengue fever, is expected to spread increesing 
frequency ot Itoods wMI harm hurrsn hasfih by Us 
direci mpact on pi^iialions as we* as by (aoMaiiriQ 
the spread of cfiseese to aflacted areas ^tal health 
nlraatnxrture can be darreged, makrg minor and 
treatable si(ur«s beoorm (iletnreetemrtg. 

A WILD CARD; ABRUPT 
CLIMATE CHANGE 

For many years it was belie^'ed that ciimste chenges 
have been gradual— thel (he earth gmdueilv oyoles 
hatwaen glaaal periods and wami ntergienej pen- 
ods We now know this » not atweya the case 

Abrupt ciHTiBte changes present the meet wor- 
nsome scenario tor human sooeties because of the 
nhemnt difficiAties vi adapfno to sudden changei. 


Abrupt sea level nse « pariicularty womsome. The 
great ice atiaets along the edges ol Greenland and 
the West Antarctic are vuinurable to sudden breakup 
m the edges ol the sheet thaw and meltwater seeps 
10 the ioe-ground boundary, the moKweter will act as 
oHibneant and facilitate a slippage <n(o the see. This 
physical phenomenon ‘a an example of a positive 
teectiacK me cha n em ttiel, once started, is dtlliciAi 
to reverse [t^ MeHtng ol iriese ice sheets woultl be 
catastrophic. The Greenland Ice Sheet could raise 
368 levels by twenty- three feel over a n WanniuiTi 
(7|; the West Antarntic Ice Sheet woiM have a more 
mmedtate impact, roising sea levele riKire then three 
feet per canttay lor live centunes {4t|. The ijrob- 
abUtty o( a collapse ot tlie West Antaicuc ice Sheet 
before 2100 is osbrnaied lo be between 5 and 10 
peroenl (7|. 

None ol these abrupt cAmote changes are 
pruieclert by the iditnle models driven by the IPCCk 
2007 future scBn»i 06 . Mowever, 4 tomporelure 
mcreesea were at the high and ot the ranges p(o> 
lected by the models, abrupt cbmoie changes such 
as those discussed above are more Mcely to occur 
Such abrupt climate changes could n«ke (inure 
acUptation extremely difficult, even lor the most 
developed countries 
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Executive Summary 


This policy brief conducts an informal analysis of the costs and 
benefits of H.R. 2454: the American Clean Energy and Security Act of 
2009. EPA has prepared a formal estimate of this bill’s costs, but has 
not considered the benefits. 

Using data provided by EPA, as well as new calculations of the 
damages from greenhouse gas emissions recently developed by a 
federal interagency task force, this brief estimates the benefits of 
H.R. 2454’s cap on greenhouse gas emissions. The results indicate 
that H.R. 2454 is cost-benefit justified under most reasonable 
assumptions about the likely “social cost of carbon.” The breakeven 
social cost of carbon, above which the legislation is cost-benefit 
justified, ranges from $7.70 to $8.97. These figures are in the very 
low end of the range of SCC values considered by the interagency 
review process. Using conservative assumptions, the benefits of 
H.R. 2454 could likely exceed the costs by as much as nine-to-one, or 
more. 

The estimated benefits do not include a significant number of 
ancillary and un-quantified benefits, such as the reduction of 
co-pollutants [particularly sulfur dioxide and nitrogen dioxide), the 
prevention of species extinction, and lower maintenance costs for 
energy infrastructure. Due to those limitations, the benefits 
estimates should be considered to be very conservative. IPI calls on 
EPA to conduct a full, formal analysis of the benefits of climate 
legislation, including whether alternate and more stringent climate 
policies might be even more cost-benefit justified. 
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Introduction 


Over the past several years, as Congress has debated various climate 
change bills, both the House of Representatives and the Senate have 
wisely sought assistance from the Environmental Protection Agency 
(EPA) in advance of their deliberations, to investigate the likely 
economic consequences of the proposed legislation.* Most recently, 
before the House passed the American Clean Energy and Security Act 
(H.R. 2454) by a slim margin in June of 2009, Representatives 
Waxman and Markey sent letters asking EPA for "technical 
assistance" to "estimate the economic impacts" of the legislation.^ 
Waxman and Markey also requested additional economic analyses 
from the Energy Information Administration (ElA) and the 
Congressional Budget Office (CBO).^ 

Unfortunately, EPA, ElA, and CBO interpreted those requests for 
economic analysis to apply only to the costs of such legislation and 
not the benefits. In fact, while EPA developed sophisticated 
analytical models and projected the likely costs under a variety of 
scenarios, the agency’s report clearly states that "[njone of the 
models used in this analysis currently represent the benefits of 
[climate change] abatement."'* Similarly, in a table presenting the 
economic impacts of legislation, under the entry "Benefits from 
Reduced Climate Change," EPA simply wrote "Not Estimated.''^ The 
analyses conducted by ElA and CBO do not calculate the benefits 
either.* Meanwhile, Congress has not explicitly asked EPA or any 
other government agency to complete a systematic review of the 
potential scope and magnitude of the benefits that climate change 
legislation will generate. 


3 



171 


A balanced and rigorous analysis of costs and benefits is an 
invaluable decisionmaking tool for legislators. In order to craft 
specific legislative language, to compare a bill with competing 
legislative alternatives, and ultimately to cast a rational and 
educated vote, legislators need to understand the full range of 
consequences — both positive and negative — that their decisions will 
have on the economy, the environment, and public health. But so far, 
in its study of climate change legislation. Congress has focused its 
information-gathering efforts much more on costs than benefits. 
Climate change is arguably one of the most complex issues to face 
Congress in recent memory, and yet Congress is essentially 
conducting its deliberations after having reviewed barely half the 
data. 

The direct benefits of climate change legislation like H.R. 2454 will 
result from reducing the emissions of greenhouse gas pollutants 
(GHGs, which principally include carbon dioxide, methane, nitrous 
oxide, sulfur hexafluoride, perfluorocarbons, and 
hydrofluorocarbons). Cutting national GHG emissions will mitigate 
the speed and severity of climate change effects, including the 
myriad impacts on the environment, the economy, public health, and 
national security. 

A rough estimate of such benefits can actually be generated through 
a straightforward calculation: projected tons of greenhouse gas 
emissions avoided, multiplied by the monetary valuation of 
incremental damage from each ton of greenhouse gas emissions. 

The first figure has already been calculated by EPA and other 
agencies, published in the various economic analyses of H.R. 2454. 
The second figure — also known as the "social cost of carbon" (SCC) — 
has until recently only ever been estimated by federal agencies on a 
rather ad hoc basis.’ 

But in a newly finalized regulation on energy efficiency standards, 
the Department of Energy "rel[ies] on a new set of values recently 
developed by an interagency process that conducted a more 
thorough review of existing estimates of the social cost of carbon."*' 
Now that a consistent range of SCC estimates exists and has the 
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support of multiple federal agencies, computing the benefits of 
climate legislation becomes possible. Simply by using figures 
already calculated, peer-reviewed, and published by various federal 
agencies, this policy brief conducts a preliminary but balanced cost- 
benefit analysis of the main climate change proposal now under 
consideration by Congress: H.R. 2454, the American Clean Energy 
and Security Act of 2009. 
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Analytical Scenarios and Models 


This policy briefs relies principally on data generated and analyzed 
by EPA in its study of the economic consequences of H.R. 2454, the 
American Clean Energy and Security Act of 2009. Reports published 
on H.R. 2454 by the Energy Information Administration (ElA) and 
the Congressional Budget Office (CBO) also offer cost estimates and 
provide useful comparisons. Unfortunately, the raw data released by 
EIA does not extend beyond the year 2030.’ Given that H.R. 2454 
proposes significant GHG reductions in the years 2031 through 
2050,'® the lack of data for this period would seriously compromise 
the integrity of any estimation of the benefits from GHG reductions. 
Similarly, CBO's report does not contain sufficient raw data to 
support a thoroughly balanced cost-benefit analysis." Because 
era’s analysis covers the full time period through the year 2050, and 
because in many cases EPA offers year-by-year raw data in an online 
annex,'2 relying on EPA’s work will allow for a more complete cost- 
benefit comparison. 

Any cost-benefit analysis of a policy proposal needs a baseline 
scenario or reference case against which to compare the effects of 
the policy. In EPA's latest analysis of H.R. 2454, the agency updates 
its reference case to account both for separate federal energy 
legislation recently enacted into law and for the recent economic 
downturn.'^ Both factors result in lower projections for total 
greenhouse gas emissions in the "no policy" scenario. The bill 
proposes reductions relative to 2005 U.S. emissions, so the new 
baseline implies that fewer emissions will need to be cut to achieve 
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the reduction targets, thereby lowering the overall costs of 
compliance.''* 

Notably, the baseline scenario does not assume the future existence 
of any additional domestic or international climate policies not 
already in effect.'^ For example, the scenario does not include the 
recently announced — but not yet Tmalized or enforced — fuel 
economy standards for passenger cars and light-duty trucks,'* nor 
does the scenario assume any new international climate treaty will 
emerge from the upcoming negotiations in Copenhagen this winter.'^ 

ERA has estimated the reduction in GHG emissions for a variety of 
possible policy alternatives. This brief will focus on calculating the 
costs and benefits of moving from the baseline emissions level 
(termed "Scenario 1") to the basic emissions profile under H.R. 2454 
(called "Scenario 2"). Other scenarios project emissions levels if 
certain legislative provisions are altered or if domestic political and 
economic conditions change.'® Changes to the existing bill or the 
current political climate are hard to predict, so this analysis does not 
address such alternatives. Ideally, Congress should ask ERA to 
conduct a complete cost-benefit analysis of a range of policy 
scenarios. This brief simply demonstrates that such analysis is 
feasible and takes a preliminary look at the most straightforward 
case. This focus is not intended to suggest that H.R. 2454 contains 
the optimal suite of climate policies; indeed, this analysis will 
conclude that a more stringent GHG cap could maximize net benefits. 

Scenario 2 models the various provisions of H.R. 2454.'® The 
scenario includes bonus allowances for carbon capture and 
sequestration, energy efficiency standards, output-based rebates, 
international offsets, and allocations to local energy providers used 
to lower consumers’ utility rates. These are all stipulations of the 
current bill. The scenario does not explicitly model the strategic 
allowance reserve, assuming that emitters will purchase allowances 
and the pool will be used up. The scenario does predict significant 
actions by other countries. Countries that have already made 
international commitments to cut their emissions under the Kyoto 
Rrotocol (with the exception of Russia) are expected to continue to 
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cut emissions even beyond Kyoto's current implementation period, 
and ultimately to reduce their emissions by the year 2050 to fifty 
percent below their 1990-level emissions. The rest of the world is 
assumed to reduce their emissions as well, but more gradually and 
less stringently. 

EPA has used two economic models to estimate the emissions 
reductions and costs associated with H.R. 2454.20 jhe Applied 
Dynamic Analysis of the Global Economy (ADAGE) model is a 
dynamic Computable General Equilibrium model of the U.S. 
economy, including international trade. The Intertemporal General 
Equilibrium Model (IGEM) models only the U.S. economy, but has a 
more detailed representation of energy and environmental issues; 
perhaps importantly, because it does not model international 
emissions, IGEM does not capture possible emissions leakage.^' 
ADAGE offers a more complete representation of the full global 
economy,22 but is less useful for conducting counterfactual policy 
experiments. EPA’s online data annex provides year-by-year results 
for IGEM but only five-year snapshots for ADAGE,23 making analysis 
based on IGEM data more transparent. Ultimately, each model has 
its own strengths and weaknesses,^'* and so this policy brief will use 
EPA's data generated under both ADAGE and IGEM. 

Most of H.R. 2454’s provisions begin to take effect in 2012 and last 
until 2050.25 pop both the ADAGE and IGEM models, EPA has 
published data through the year 2050, so this policy brief will 
calculate costs and benefits of H.R. 2454 from 2012 through 2050.25 
The costs of climate change policy may be concentrated more 
intensely in earlier years, especially beginning in tbe year 2025, 
when emissions reduction targets under H.R. 2454 become much 
more stringent .22 Moreover, compliance costs for environmental 
standards historically have tended to decrease over time, with the 
deployment and innovation of new advanced technologies and 
compliance strategies .28 In contrast, the benefits of climate change 
policy may increase over time, because "future emissions are 
expected to produce larger incremental damage as physical and 
economic systems become more stressed as the magnitude of 
climate change increases."25 Therefore, focusing on the period from 
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2012 through 2050 may tend to overestimate the total costs and 
underestimate the total benefits of climate change mitigation. 

ERA, the Department of Energy, and various other federal agencies 
often use different base years to calculate the impacts of inflation 
and different discount rates to reflect the fact that benefits in the 
future are worth less than benefits today. To make the data 
comparable, this policy brief presents all monetary values in terms 
of 2007 U.S. dollars and uses a discount rate of 5%.3o The discount 
rate is calculated from the year 2009. 

The choice of discount rate is particularly important in analyzing the 
benefits of climate change legislation because the costs and benefits 
are realized at different times. While the discounting of costs and 
benefits is necessary and appropriate in many contexts, certain 
applications of a discount rate — especially a rate as high as 5% — to 
calculating the social cost of carbon are highly controversial. This 
policy brief will apply a discount rate to all stages of analysis, to be 
consistent with the current practices of federal agencies; however, 
this brief will also make note of when the application of a particular 
discount rate is likely too high. See other publications from the 
Institute for Policy Integrity for more detail on why discounting 
should be inapplicable in certain contexts.^* 

All calculations, estimates, and charts presented in this policy brief 
were generated using a Microsoft Excel spreadsheet, which is 
available online at the Institute for Policy Integrity's website.^^ 
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Costs 


In its economic analysis, EPA presents its cost calculations as an 
average annual loss of consumption per U.S. household. Specifically, 
EPA estimates that under H.R. 2454, average annual household 
consumption will decline by $80 to $111 (in 2005$) per year relative 
to the baseline scenario.^^ Using the raw data made available on 
EPA’s website, it is possible to calculate the total, cumulative costs on 
a nationwide basis from 2012 through 2050. Since costs and 
benefits fluctuate year-by-year with the stringency of H.R. 2454's 
provisions, it is more transparent to use annual and cumulative 
figures (rather than a single average) when comparing the costs and 
benefits of climate legislation. 

The following table shows total costs for select years, as well as 
cumulatively over the 2012-2050 period, under both the ADAGE and 
IGEM models. According to EPA, these cost calculations "include the 
effects of higher energy prices, price changes for other goods and 
services, impacts on wages, and returns to capital."^'* Importantly, 
the cost figures have been adjusted to reflect the value of emissions 
allowances that will be auctioned off under H.R. 2454's cap-and- 
trade scheme, with some revenues being returned to consumers and 
to lower- and middle-income families. On the other hand, notably, 
"[t]he cost estimates do not account for the benefits of avoiding the 
effects of climate change.’’^^ Also, EPA's cost estimates do not 
include the government’s costs of administering, monitoring, and 
enforcing H.R. 2454.“ 


10 



178 


Table 1: Cost Estimates by Model (in Millions of 2007$) 


Year 

ADAGE Model 

IGEM Model 

2015 

$6,998 

$2,181 

2020 

$8,602 

$7,188 

2025 

$10,417 

$11,836 

2030 

$20,219 

$16,280 

2035 

$23,918 

$21,236 

2040 

$27,844 

$23,026 

2045 

$29,989 

$23,925 

2050 

$30,077 

$24,091 

Total from 
2012-2050 

$732,979* 

$589,403 


'Note; ADAGE data Is only available in five-year increments. Annual values were 
interpolated to make the ADAGE results directly comparable to IGEM. 


Some of ADAGE and ICEM’s cost predictions for early years (2010- 
2013) are negative due to investment spurred by the passage of the 
Act and the relatively high initial caps.^’ Because the cumulative 
figures calculated in Table 1 exclude negative costs in years 2010 
and 2011 (since the cap does not take effect until 2012), these cost 
estimates are higher than some of EPA's predictions that average 
costs from 2010-2050.^® 

Several assumptions made by EPA for the sake of "simplicity” are 
likely to results in "an overestimation of abatement costs."^^ For 
example, EPA predicts that most emissions reduction measures will 
be implemented at costs below the marginal price of emissions 
allowances. More specifically, EPA believes the relationship between 
abatement costs and allowance prices will follow a convex curve. 
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suggesting a factor greater than two. However, for the sake of 
simplicity, EPA chose to approximate abatement costs by dividing 
allowance prices by two — an assumption that will inevitably lead to 
an overestimation of abatement costs. 

Finally, EPA’s cost analysis does not model the effects of the bill's 
new source performance standards for methane emissions from 
landfills and coal mines, or of H.R. 2454’s separate cap on 
hydrofluorocarbon emissions.'"’ Therefore, these emissions will not 
be considered in the benefits analysis of this policy brief, despite the 
significant GHG reductions such provisions would achieve. 
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Benefits 


Climate legislation like H.R. 2454 would achieve both direct and 
indirect benefits. The potential direct benefits result from capping 
GHG emissions, thereby mitigating the speed and severity of the 
myriad impacts of climate change on the environment, the economy, 
public health, and national security. Such benefits are approximated 
by the "social cost of carbon" (SCC), which assigns a specific 
monetary value to the marginal impact over time of one additional 
ton of carbon dioxide-equivalent emissions.'*' 

Cutting GHG emissions is also likely to generate several significant 
indirect benefits. For example, in addition to trapping heat in the 
atmosphere, carbon dioxide is also absorbed by bodies of water and 
leads to ocean acidification, which threatens the balance of many 
marine ecosystems: yet ocean acidification and its effects are not 
typically reflected in SCC approximations. Another significant 
category of ancillary benefits derives from the reduction of non- 
target, non-GHG co-pollutants as businesses make changes to 
decrease their GHG emissions. Reducing such co-pollutants, like 
nitrogen dioxide, will achieve significant economic and health 
benefits, which are not otherwise included in the SCC estimates. 

Calculating the Total GHG Emissions Avoided 

The first step in the benefits equation is to calculate the projected 
tons of greenhouse gas emissions that H.R. 2454's policies would 
prevent from entering the atmosphere. The following figures were 
generated from the raw data available on EPA's website, and they 
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represent net emissions reductions under H.R. 2454 on a global 
basis, taking into account any domestic or international offsets.''^ 


Table 2: GHG Reduction Estimates by Model 
(in Millions of Metric Tons of Carbon Dioxide-Equivalents) 


Year 

ADAGE Model 

IGEM Model 

2015 

1,277 

1,948 

2020 

1,776 

2,225 

2025 

2,559 

2,506 

2030 

3,180 

2,778 

2035 

3,655 

3,039 

2040 

4,214 

3,384 

2045 

5,207 

3,896 

2050 

6,149 

4,410 

Total from 
2012-2050 

121,490* 

113,768 


’Note; ADAGE data is only available in five-year increments. Annual values were 
Interpolated to make the ADAGE results directly comparable to IGEM. 

These numbers do not include an addition 39-40 billion metric tons 
of carbon dioxide-equivalents avoided due to discounted offsets, 
international forestry set-asides, new source performance standards 
for landfills and coal mines, and a separate cap for 
hydrofluorocarbon emissions.''^ Not all of those additional 
provisions were modeled in EPA’s cost estimates, and so they have 
been excluded from this benefits calculation. However, these figures 
should be kept in mind when reviewing the total economic 
justification for the bill, since all these additional provisions might 
very well generate benefits in excess of their costs. 
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Determining the Social Cost of Carbon 

The "social cost of carbon" (SCC) is a monetary measure of the 
incremental damage resulting from GHG emissions. The SCC assigns 
a net present value to the marginal impact of one additional ton of 
carbon dioxide-equivalent emissions released at a specific point in 
time. SCC estimates take into consideration such factors as net 
agricultural productivity loss, human health effects, property 
damages from sea level rise, and changes in ecosystem services.'*'* 

However, all current SCC calculations involve a great deal of 
uncertainty that likely results in underestimation. Scientific 
knowledge about climate risks continues to grow more precise, but 
currently remains incomplete. For example, as ERA recently 
affirmed, "the current trajectory for [global] GHG emissions is higher 
than typically modeled" and the "current regional population and 
income trajectories. ..are more asymmetric than typically modeled."'*^ 
As a result, actual climate change and vulnerability to climate change 
is likely much greater than captured by current SCC estimates. 

Additionally, the economic models used to value costs and benefits 
cannot yet quantify all the likely and potential damages from climate 
change. Table 3 lists the impacts of climate change — some positive, 
but mostly negative — that have historically been omitted from the 
economic models used to calculate the SCC. The result of such 
significant omissions, according to ERA, is that current SCC estimates 
are "very likely" to be underestimations.^* 

In a forthcoming article, Jody Freeman and Andrew Guzman detail 
the five "methodological limitations of these models [that] almost 
certainly cause them to understate the impact and cost of climate 
change": "optimism about project temperature rise; failure to 
account for the possibility of catastrophic loss; omission of cross- 
sectoral [and cumulative] impacts; exclusion of non-market costs; 
and optimism about projected economic growth (which assumes 
productivity will be unaffected by climate change)."^^ 
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Table 3: List of Impacts Omitted from the FUND Model '« 


Agriculture 

Reduction in growing season fe.g.. in Sahel/southem Africal 

Increase in growing season in moderate climates 

Impact of precipitation changes on agriculture 

Impact of weather variability on crop production 

Blomes/ 

Ecosystems 

Reverse ot carbon uptake, amplilicaiion ol climate change 

Thresholds or "tipping points" associated with species loss, ecosystem 
collapse, and long-term catastrophic risk fe.g., Antarctic ice sheet collapse! 

Species existence value and the value of having the option for future use 

Earlier timing of spring events; longer growing season 

Poleward and upward shift in habitats; species migration 

Shifts in ranges of ocean life 

Increases in algae and zooplankton 

Range changes/earlier migration of fish in rivers 


Ecosystem service disruption fe.g. loss of cold water fish habitat in the U.S.1 

Coral bleaching due to ocean warming 

Energy 


WatertMBDeratura/sUDDlvimDactS on cncrsv production 

Foreign 

Affairs 

Social and political unrest abroad that affects U.S. national security (c.g.. 
violent conflict or humanitarian crisis! 

Damage to foreign economies that afl^ects the U.S. economy 

Domestic valuation of international impacts 

Forest 

JiJ p'. i''. -irf 'ill iiiiti'i ill 

DisappearanCtt of alpine habitat in the United States 

Tropical forest dieback in the Amazon 

GDP/ 

Economy 

Insut um t* costs with changes in exlrciiie we.ither, lloocliiiii, sea level rise 

(iloh.il iransportation and trade impacts from Arctic sea ice melt 

Distributional effects within regions 

Vulnerability of societies highly dependent on climate-sensitive resources 

infrastructure costs (roads, bridges! 

Extreme weather events (droughts, floods, flres, and heavy winds! 

Health 

Increased deaths, injuries, infectious diseases, stress-related disorders with 
more frequent extreme weather (droughts, floods, fires, and heavy winds! 

Increases in malnutrition 

Air quality interactions (e.g., ozone effects, including premature mortality! 

Snow/ 

Glacier 

Cliaimes in Arctic/ Antarctic ccosvstoms 

Kniai'gcnient and increased numbers ol glacial lakes; increased flooding 

Snow pack in southeastern United States 

Tourism 

aianaes intourism revennesdue to ecosystamsand weather events 


Water 

River flooding 

Infrastructure, water supply 

Precipitation changes on water suppiv: increased runoff in snow-fed rivers 

Increasing ground instability and avalanches 
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In recent years, various federal agencies have selected a wide range 
of see estimates on a rather ad hoc and inconsistent basis. For 
example, in 2008, the Department of Transportation assumed a 
value of $7 per ton of carbon dioxide for emissions reductions 
achieved by a proposed vehicle efficiency standard.'*’ But by the 
following year, the agency was instead using a mean value of $33 for 
essentially the same regulation (and was also analyzing possible 
values at $2 and $80).s“ The Department of Energy has at times used 
a range of $0-$20,5* while in other rulemakings has copied the 
Department of Transportation’s figures.52 Finally, in 2008, EPA 
developed a technical support document on the SCC. Using both a 
meta-analysis of existing literature and a specific economic model, 
EPA calculated a wide range of possible SCC estimates from -$6 to 
$695.53 Though EPA has declared that many of these estimates are 
"highly preliminary, under evaluation, and likely to be revised,"^^ the 
agency has used them in recent rulemakings.^s 

Over the past several months, a collection of federal agencies has 
been working to develop a more consistent methodology for 
selecting SCC estimates to use in economic analysis.^^ Though the 
results of this interagency effort are still preliminary, the 
Department of Energy now feels confident enough in the interagency 
review process to begin using this new set of numbers in its 
rulemakings.53 

The interagency review process made a number of crucial judgments 
in developing its SCC estimates. First, the interagency review 
concluded that a global SCC value should be "primary," even though 
a domestic SCC should also be considered.58 In the past, some 
federal agencies (such as the Department of Transportation) have at 
times decided to count only climate change costs imposed directly on 
the United States, excluding broader global effects.*’ Some analysts 
believe the United States's share of climate effects will be 
comparatively small, because of the country's "relatively temperate 
climate, [the] small dependence of its economy on climate, the 
positive amenity value of a warmer climate in many parts of the 
United States, its advanced health system, and [its] low vulnerability 
to catastrophic climate change."*® 
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However, as EPA has observed, such a decision would falsely assume 
that Americans are unwilling to pay to avoid international damages 
caused by U.S. emissions and that international impacts will not 
produce security risks or economic disruptions felt within U.S. 
borders.** In short, the global value is the "preferred" measurement 
since climate change "involves a global public good in which the 
emissions of one nation may inflict significant damages on other 
nations and [where] the United States is actively engaged in 
promoting an international agreement to reduce worldwide 
emissions."*^ This brief will discuss the global versus domestic issue 
in greater detail in the section on "Comparing Costs and Benefits," 
with particular attention to how current SCC estimates do not 
consider domestic valuations of international impacts and how U.S. 
action on climate change is likely a prerequisite to future 
international efforts, which will in turn benefit U.S. interests. 

The interagency review process chose to focus on existing SCC 
estimates that (1) are derived from peer-reviewed studies, (2) do 
not weight the monetized damages to one country more than those 
in other countries, (3) use a "business as usual" climate scenario, and 
(4) are based on the most recent version of each of three major 
integrated economic assessment model (FUND, DICE, and PAGE). 

The review process then came to its own SCC estimates using 
averages weighted for each separate economic model, because 
"there appears to be no scientifically valid reason to prefer any of the 
three major [models]."*^ 

Finally, the interagency review process selected a 3% growth rate to 
apply to the SCC values. Any SCC estimate is specific to pollution 
emitted at a particular point in time: for example, the costs imposed 
by GHGs released in the year 2010 will be lower than the costs 
imposed by GHGs released in the year 2011. The SCC is assumed to 
increase steadily over time, because "future emissions are expected 
to produce larger incremental damages as physical and economic 
systems become more stressed as the magnitude of climate change 
increases."*^ The review process selected a 3% growth rate, 
consistent with international recommendations and with the most 
recently peer-reviewed literature.** 
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Imbedded within the various SCC values calculated by the 
interagency review process are discount rates. Averting climate 
change will mostly produce benefits in the future, and discount rates 
are traditionally applied to account for a general preference for 
immediate benefits, so that a benefit accruing years from now is not 
worth as much as a benefit accruing today. Because in the context of 
climate change benefits accrue not just in the future but to future 
generations of people, the practice of discounting is quite 
controversial. See other publications by the Institute for Policy 
Integrity for more detail on the economic and ethical problems with 
discounting the costs and benefits of climate legislation.** 

The interagency review process acknowledged that "[t]he choice of a 
discount rate, especially over long periods of time, raises highly 
contested and exceedingly difficult questions of science, economics, 
philosophy, and law."*^ Nevertheless, the process drew on literature 
that uses 3% and 5% discount rates, applied either constantly each 
year or via a "random walk" method that better accounts for 
uncertainty.*® The Department of Energy also averaged the 
estimates associated with a constant 3% and a constant 5% rate, to 
generate a central figure that it prefers to use. 

The following table shows the range of SCC estimates developed by 
the interagency review process at these various discount rates. 
Because discounting is such a controversial practice in the realm of 
climate change, this policy brief will also look at EPA's 2008 
estimates of the SCC that used the slightly lower 2% discount rate.*’ 
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Table 4; Net Present Global SCC Estimates at 3% Growth Rate 
(in 2007$, per Metric Ton of C02-Equivalent Emissions) 


Year of 
limission 

Oi.scount Rate 

Constant 

5%» 

Random- 

Walk 

5%* 

Average of 
3% & 5% 
(Constant]' 

Constant 

3%* 

Random- 

Walk 

3%* 

Constant 

2%* 


$5 


$19 



$68 

2010 

S5.46 

$10.93 

$20.76 

$36.06 

$60.10 

$74.31 

20 IS 

$6.33 

$12.67 

$24.07 

$41.80 

$69.67 

$86.14 

2020 

$7.34 

$14.69 

$27.90 

$48.46 

$80.77 

$99.86 

2025 


mm 

$32.35 



$115.77 

2030 



$37.50 

mu 


$134.20 

2035 



$43.47 



$155,58 

2040 


mu 

$50.39 

$87.53 

$145.88 

$180.36 

2045 



$58.42 

$101.47 

$169.11 

$209.09 

2050 

$17.82 

$35.65 

$67.73 



$242.39 


* Model-Weighted Mean Calculated by Interagency Process in 2009 

f Depailment ol Energy's Average ol the SCC Estimates at the Constant 3% and 
Constant 5% Discount Rates 

* Central Estimate of Meta-Analysis Conducted by EPA in 2008 

Bear in mind that, for the reasons discussed above, all these 
estimates are still likely to be underestimates. 

Quantification of Direct Benefits 

Calculating the direct benefits of H.R. 2454's cap on GHG emissions is 
simply a matter of multiplying the projected GHG emissions avoided 
by the social cost of carbon. The following tables show the projected 
GHG emissions under either ADAGE or IGEM, multiplied by all six 
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see estimates in the range developed by federal agencies. In both 
tables, the benefits have been discounted at a 5% rate [consistent 
with era’s discounting of costs], above and beyond any discounting 
already factored into the SCC values, to account for the fact that the 
benefits of reducing future emissions do not begin accruing until a 
later date. 


Table 5: Direct Benefits under ADAGE Model 
(in Millions of 2007$, at a 5% Discount Rate) 


Year 

1 SCC Estimate | 


Random- 
Walk 5% 

($10, n 21107) 

Average of 
3%&5% 

l$19 in 2007) 

Constant 

3% 

iS.llrn 2007) 

Random- 
Walk 3% 

($55 in 2007) 

Constant 

2% 

($f>H in 20071 

2015 

$6,035 

$12,070 

$22,933 

$39,832 

$66,386 

$82,077 

2020 

$7,623 

$15,246 

$28,966 

$50,310 

$83,850 

$103,670 

2025 

$9,980 

$19,960 

$37,924 

$65,868 

$109,780 

$135,728 

2030 

$11,264 

$22,529 

$42,804 

$74,345 

$123,908 

$153,195 

2035 

$11,760 

$23,521 

$44,689 

$77,618 

$129,364 

$159,941 

2040 

$12,314 

$24,628 

$46,792 

$81,271 

$135,452 

$167,468 

2045 

$13,821 

$27,643 

$52,522 

$91,222 

$152,036 

$187,972 

2050 

$14,826 

$29,652 

$56,339 

$97,851 

$163,086 

$201,633 

Total 

from 

2012- 

20S0 

$408,714 

$817,428 

$1,553,113 

$2,697,512 

$4,495,853 

$5,558,509 


The wide range of possible SCC values generates a wide range of 
benefit estimates: the variability in estimated benefits is purely a 
function of the SCC range.™ A starting social cost of carbon of $5 in 
2007 generates benefits of approximately $409 billion over the life 
of the bill, while a social cost of carbon of $68 in 2007 generates 
benefits of about $5.5 trillion dollars. Using the SCC figures 
preferred by the Department of Energy in its recent rulemaking, 
benefits total about $1.5 trillion. The benefit estimates are relatively 
small during the early years of the cap, but rise as the cap's 
stringency increases and the SCC values grow. Despite being 
discounted, the benefits in 2050 are forecasted to be more than 
twice as large as those in 2012. 
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Table 6: Direct Benefits under IGEM Model 
(in Millions of 2007$, at a 5% Discount Rate) 


V'twr 

SCC Estimate 


Random- 
Walk 5% 

iSlOm .'1*07) 

Average of 
3%&S% 

1$1-M„L-0<.7| 




20JS 

$9,205 

$18,410 

$34,979 

$60,753 

$101,256 

$125,189 


$9,551 

$19,102 

$36,293 

$63,035 

$105,058 

$129,890 

2025 

$9,773 

$19,547 

$37,138 

$64,504 

$107,506 

$132,916 

2030 

$9,B38 

$19,676 

$37,385 

$64,932 

$108,220 

$133,800 


$9,777 

$19,554 

$37,153 

$64,529 

$107,548 

$132,969 

2040 

$9,BB9 

$19,77fl 

$37,579 

$65,268 

$108,780 

$134,492 

2045 

$10,392 

$20,683 

$39,298 

$68,255 

$113,7.59 

$140,647 

2050 

S10.632 

$21,264 

$40,401 

$70,171 

$116,952 

$144,595 

§ 

$382,982 

S765,9fi4 

$1,455,332 

$2,527,681 

$4,212,802 

$5,208,555 


The IGEM model generates a similarly wide range of possible benefit 
values, reflecting the wide range of SCC estimates. The possible 
benefits run from $383 billion to $5.2 trillion, and total nearly $1.5 
trillion using the SCC values preferred by the Department of Energy's 
recent rulemaking. Those cumulative benefits are consistently 
smaller than those from the ADAGE model due to lower estimates of 
overall GHG reductions (see Table 2 ). The IGEM model projects 
larger benefits in the early years of the regulation, but significantly 
smaller benefits during the final years covered under this cap. Even 
after discounting, those smaller benefits in future years lead IGEM to 
forecast smaller cumulative benefits over the life of H.R. 2454. 

Again, bear in mind that these figures represent discounted benefits. 
The choice of a discount rate as high as 5% is controversial, and it 
can be useful in cost-benefit analysis to present the results using a 
discount rate of 0% as well.’* The following chart compares the 
stream of benefits over time under both models at eitlier a 0% or 5% 
discount rate, assuming an SCC value starting at $19 for year 2007 
emissions (the value preferred by the Department of Energy). 
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Chart 1: Benefit Streams at 0% and 5% Discount Rates 
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Chart 1 illustrates the importance of selecting a discount rate when 
estimating the benefits (or costs] of a long-term policy such as 
H.R. 2454. The benefits at a 0% discount rate rise very quickly as the 
level of emissions drops and the social cost of carbon increases, but 
discounting those large benefits at a 5% rate reduces their size 
tremendously. Assuming a starting SCC of $19 and using the IGEM 
model, a discount rate of 0% leads to cumulative benefit estimates of 
around $5.0 trillion, while discounting at 5% leads to a total benefits 
estimate of around $1.5 trillion. 

Notably, there is only a 6%-18% difference between the ADAGE and 
IGEM models in either the 0% or 5% discount rate cases, whereas 
there is a 246%-286% difference between discounting and not 
discounting benefits. In other words, the choice of discount rate and 
the choice of SCC values are far more important than the choice of 
economic model when forecasting the long-run costs and benefits. 


' UnMcountoOBtnMUOEV 
OiMOunieft tGEM 

UnawMoM BwwWa AtWSE 
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Quantification and Qualitative Discussion of Ancillary Benefits 

The see estimates undeniably do not yet reflect all impacts of 
climate change (see Table 3); those omissions must be rectified in 
order to accurately calculate direct benefits. However, the policies 
implemented by climate legislation like H.R. 2454 will also generate 
several ancillary benefits, wholly apart from any effect tied to 
climate change, and definitely not captured in the social cost of 
carbon. These benefits include reduced ocean acidification, 
increased forest preservation, and reductions in local air pollutants 
such as sulfur dioxide, nitrogen dioxide, and particulate matter. 

Such outcomes are not the primary goal of H.R. 2454, but they still 
provide benefits that must be considered when conducting a full 
economic analysis. Indeed, some past attempts to quantify ancillary 
benefits of various climate policies have estimated the indirect 
benefits at anywhere from 30% to over 100% of total compliance 
costs.’’ That said, ancillary benefits can often be difficult to value 
accurately, and so in some cases they must remain un-quantified. 
Nevertheless, all ancillary benefits, whether monetized or not, 
deserve attention when determining if the benefits of proposed 
legislation outweigh the costs. 

Health and Economic Benefits from Co-Pollutants 

As power plants begin to comply with climate legislation by 
becoming more efficient, switching to cleaner fuel sources (like 
natural gas instead of coal), or deploying controls to capture and 
sequester emissions, they will be reducing more than just their 
greenhouse gas pollution. Power plants also emit significant 
quantities of nitrogen dioxide, sulfur dioxide, particulate matter, and 
heavy metals: the pollutants responsible for producing smog and 
acid rain, and also for contributing to water quality deterioration, 
soil quality deterioration, and severe respiratory disorders. Though 
these co-pollutants are not the target of climate policies like 
H.R. 2454, such legislation will have the ancillary benefit of reducing 
their emission as well.” 
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era’s models “do not incorporate the effects of changes in 
conventional pollutants ([sulfur dioxide, nitrogen dioxide, and 
mercury]) on labor productivity and public health.” ERA considered 
this to be "an important limitation," but ultimately not a significant 
one, because the agency expected the actual health and economic 
benefits to be "small."^'' By contrast, past attempts to calculate 
ancillary benefits of various climate policies have predicted health 
effects will account for around 70-90% of the total value of ancillary 
benefits.” 

Some of these ancillary benefits can be quantified using a model 
developed by Dallas Burtraw and other economists from Resources 
for the Future and the Argonne National Laboratory. In 2001, 
Burtraw and his colleagues released a paper on "Ancillary Benefits of 
Reduced Air Rollution in the United States from Moderate 
Greenhouse Gas Mitigation Rolicies in the Electricity Sector."” That 
paper makes a series of "cautious assumption[s]" to generate a 
"lower bound" estimate for ancillary benefits under a range of 
climate policies.” By focusing on one particular conservative 
scenario explored in that paper, this analysis can adapt Burtraw’s 
model to predict some of the ancillary health benefits from 
H.R. 2454. 

Burtraw’s model estimates the ancillary benefits of applying climate 
policies specifically to the electricity sector. Where the climate 
policy is likely to lead to actual net reductions in other non-target 
pollutants, Burtraw’s model calculates public health benefits.” 
Where the climate policy is not likely to lead to actual net reductions 
in other non-target pollutants, because such conventional pollutants 
are already subject to a strict regulatory cap, Burtraw’s model 
predicts economic savings as the allowance price for those 
conventional pollutants drops.” 

Because several significant regulatory and economic changes have 
occurred since 2001, ideally Burtraw’s model should be updated to 
provide a more accurate calculation of ancillary benefits. However, 
the fundamental structure of Burtraw’s model remains sound, and it 
should provide a rough estimation. Burtraw’s baseline scenario 
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assumed that, over time, some stricter regulatory controls would be 
developed for nitrogen dioxide and sulfur dioxide. In particular, 
Burtraw modeled an expanded nitrogen dioxide cap-and-trade 
program encompassing nineteen states and the District of 
Columbia.™ In reality, the Clean Air Interstate Rule of 2005 (CAIR) 
now covers twenty-eight states plus D.C.®’ However, because CAIR 
was technically overturned by the courts and only remains in effect 
until ERA can replace it, and because CAIR (or its replacement) will 
only be phased in over time, has some seasonal components, and 
does not cover at least twenty-two states,™ climate change 
legislation will still likely impact nationwide emissions of nitrogen 
dioxide, and Burtraw’s model remains a good approximation. 

Moreover, Burtraw’s model is extremely conservative. For example, 
because of the difficulty in quantifying the health impacts of sulfur 
dioxide, ozone, and other pollutants, Burtraw only addressed the 
health effects of nitrogen dioxide, meaning his model’s "estimates 
may be a lower bound of the estimates that would be achieved if a 
complete analysis was possible.’’™ Similarly, because of the study’s 
methodologies, the "estimate of the compliance cost savings 
resulting from [climate policies] would be likely to underestimate 
savings.’’™ Finally, Burtraw’s model uses a value of statistical life 
($3.8 million in 1997$) much lower than EPA's current 
recommendation ($7.0 million in 2006$).85 

Burtraw’s model estimates a range of ancillary benefits per ton of 
carbon emissions avoided. This policy brief will use the lowest total 
estimate generated for the most analogous scenario modeled.™ To 
be conservative, this analysis will assume that figure is constant and 
will not grow over time. EPA’s ADAGE model of emissions under 
H.R. 2454 breaks down carbon dioxide reductions specific to 
electricity production.™ By multiplying those figures and applying a 
5% discount rate, ancillary benefits can be estimated. 
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Table 7: Ancillary Benefits in Electricity Sector 


Year 

CO 2 Reductions 
from Electricity 
Sector (Million 
Metric Tons) 

Ancillary 
Benefits Per 
Ton of CO 2 
(2007$) 

Benefits at 
0% Discount 
Rate 

(Millions of 
2007$) 

Benefits at 
5% Discount 
Rate 

(Millions of 
2007$) 

2015 

287.6 

$4.3689 

$1,256.60 

$937.70 

2020 

673.4 

$4.3689 

$2,942.22 

$1,720.26 1 

2025 

1,058.5 

$4.3689 

$4,624.50 

■■VJiliWI 

2030 

1,393.9 

$4.3689 

$6,089.81 

$2,185.89 

2035 

1,635.3 

$4.3689 

$7,144.63 

$2,009.36 


1,922.7 

$4.3689 

$8,399.91 

$1,851.00 

2045 

2,255.2 

$4.3689 

$9,852.60 

$1,701.12 

2050 

2,551.6 

$4.3689 

$11,147.80 

■tmirn*)' J 

Total from 
2012-2050 

57,419.1* 


$250,858.16 

$68,405.80 


'Note; AUACU daui Is only available in five-year increments. Annual values were 
Interpolated to derive a cumulative total. 


Burtraw's model predicts that ancillary health and economic benefits 
from reducing co-pollutants in the electricity sector could total 
nearly $70 billion. This figure should be kept in mind when 
assessing the cost-benefit justification of H.R. 2454, but because the 
model is imperfect and results are available only for ADAGE data, to 
be conservative this total will not be added to the final direct 
benefits calculation. 

Other sectors besides the electricity sector will also use fuel 
switching to comply with H.R. 2454: in particular, the transportation 
sector. Fuel switching in these other areas will also carry ancillary 
health benefits. In its recent proposed rulemaking on renewable 
fuels, ERA noted that switching to cleaner vehicle fuels in an attempt 
to reduce greenhouse gas emissions would also cut the emission of 
co-pollutants. Unfortunately, ERA did not attempt to monetize these 
benefits.™ Without such a model to build from, it is difficult for this 
policy brief to attempt to quantify these ancillary benefits. Ideally, 
ERA should develop such a model, both for use in its renewable fuel 
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rulemaking and to enable a complete cost-benefit analysis of climate 
legislation. 

Ocean Acidification 

In addition to acting as a greenhouse gas in the atmosphere, carbon 
dioxide alters ocean chemistry as it is absorbed by surface waters. 
The resulting acidification of water may potentially harm a wide 
range of marine organisms (particularly coral), as well as the food 
webs and valuable marine fisheries that depend on them.8’ In a 
recent study anticipating the economic consequences for commercial 
fisheries of ocean acidification, Sarah Cooley and Scott Doney note 
that, in the United States alone, commercial fishing contributes $34.2 
billion in value to the gross national product and likely supports 
several hundreds of thousands of jobs; recreational fishing adds 
another $43 billion in total economic activity and supports around 
350,000 jobs. Considering just potential losses to U.S. mollusk 
commercial fisheries, the economic costs of ocean acidification easily 
fall in the range of $0.6-$2.6 billion through the year 2060.^0 Though 
it is difficult to quantify what portion of such costs could be averted 
through policies like H.R. 2454, qualitatively the benefits of 
preventing ocean acidification are highly significant on a global scale. 

Other Ancillary Benefits 

Some of the other ancillary benefits for GHG reductions that are 
frequently discussed in literature — though difficult to quantify — 
include;” 

■ Energy security: geopolitical benefits from reduced reliance 
on foreign fossil fuel sources. 

■ Increased forest preservation: increased ecosystem service 
benefits from forests; increased access to recreational sites; 
reduced soil loss and erosion through tree farming. 

■ Decreased private transportation (either with shift to public 
options or overall decrease in miles traveled): reductions in 
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road-related mortality; reductions in congestion and noise; 
cost-savings for road maintenance. 

■ Non-health effects of non-target pollutants: reduced nitrate 
loadings to marine and freshwater ecosystems; agricultural 
benefits from reduced ozone formation and particulate-haze 
effects; agricultural benefits from reduced nitrogen 
deposition; increased visibility. 

■ Possible employment gains from green collar jobs: this 
benefit is perhaps somewhat speculative, since possible 
decline in economic activity might cancel out any 
employment gains; EPA’s current economic models do not 

represent effects on unemployment.’^ 

A fuller analysis of and attempt to quantify all possible ancillary 
benefits and ancillary costs is beyond the scope of this policy brief. 
Ideally, Congress should request that EPA undertake such a study. 

Additionally, H.R. 2454 contains particular provisions and structures 
unrelated to GHG reductions that may carry benefits. For example, 
through its distribution of revenue from the auction of emissions 
allowances, H.R. 2454 may provide relief to local government 
budgets, support for transportation and research initiatives, and 
improved distributional equity via tax relief to low- and middle- 
income families.’^ A more thorough analysis of the specific 
provisions of H.R. 2454 is beyond the scope of this policy brief. Such 
a review should be part of a comprehensive EPA cost-benefit 
analysis of H.R. 2454. 
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Comparing Costs and Benefits 


This section compares the estimated costs of complying with 
H.R. 2454 with estimates of the benefits as measured by the social 
cost of carbon and ancillary benefits. This comparison will be used 
to predict whether the proposed bill and possible legislative 
alternatives are likely to pass a more thorough cost-benefit analysis. 

The Breakeven SCC 

The following chart plots the estimated cumulative costs of 
H.R. 2454 (around $660 billion) against the projected direct benefits 
of the bill for a range of SCC values (from $5 per ton of carbon 
dioxide in 2007, up to $68 per ton). The chart continues to employ 
the restrictive assumptions used in the brief, and therefore does not 
include any ancillary benefits, and discounts costs and benefits at a 
5% rate. Additionally, recall that 39-40 billion metric tons of GHG 
abatement are not included in the benefits analysis, because ERA 
excluded certain provisions from its cost estimates. 

The benefits as calculated by ADAGE and IGEM increase with the 
SCC, but costs remain constant. Measuring benefits is more difficult 
than measuring costs, as SCC estimates vary widely. For that reason, 
it is useful to calculate the SCC that will exactly equate the benefits 
(excluding ancillary benefits) of the bill with the estimated cost — in 
other words, the "breakeven social cost of carbon." If the actual SCC 
is above that value, benefits of H.R. 2454 will outweigh costs, and the 
legislation is cost-benefit justified. For ADAGE the breakeven point 
is $8.97, and for IGEM it equals $7.70. The breakeven points are 
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close, but that hides some differences in the results: ADAGE 
forecasts higher costs and larger emissions reductions, which cancel 
each other out in a cost-benefit framework. Because these values do 
not include (potentially large) ancillary benefits, they should be 
considered an upper bound on the true breakeven SCC. Notably, 
these figures are on the very low end of the range generated by the 
interagency review process, and are less than half the $19 figure 
preferred by the Department of Energy in its recent rulemaking. 


Chart 2: Total Costs and Benefits at Different SCC Values 

$9000.000 



so 

uc 


Maximizing Net Benefits 

At the SCC values preferred by the Department of Energy, the direct 
benefits of H.R. 2454 are more than double the costs. Using SCC 
values that have a more appropriately low discount rate built in 
(EPA's 2% figures), direct benefits are nearly eight to nine times 
greater than costs. Importantly, all these benefits calculations are 
likely to be underestimates, due to uncertainty in forecasting the SCC 
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values and because ancillary benefits have not been quantified and 
added to these numbers. 

Considering how strongly benefits outweigh costs at the level of GHG 
emissions cap contemplated by H.R. 2454, and given the difference 
between the breakeven SCC calculated for the bill and projections for 
allowances prices under the bill,^^ it seems probable that alternate 
policy arranges would also be cost-benefit justified. Indeed, it is very 
possible that a more stringent GHG cap could even better maximize 
net benefits. 

Limitations of This Analysis 

This brief only analyzes the period for which H.R. 2454 specifies 
emissions targets (2012-2050). Climate change is a long-run 
phenomenon, with emissions today generating damages in the fairly 
distant future. The majority of benefits from reduced emissions are 
likely to accrue to future generations, while costs fall on current 
consumers. On the other hand, many of the ancillary benefits 
described in the previous section will be realized immediately. 

These include the health benefits from a reduction in co-pollutants 
and possible geopolitical benefits from reductions in energy usage. 

This policy brief has not attempted to analyze whether the 
distribution of costs and benefits under H.R. 2454 is equitable or 
optimal. Many other analysts have reviewed this issue in depth and 
have suggested simple changes to H.R. 2454 that could improve the 
distributional equity of the bill. Dallas Burtraw's work on how 
alternate arrangements for allocating and auctioning off emissions 
allowances could correct some distributional imbalances is 
particularly instructive.’^ 

Global versus Domestic Valuations 

It is worth noting that the estimated costs of H.R. 2454 will be borne 
entirely by the United States,’^ whereas the benefits are based on a 
global SCC figure. The domestic SCC is typically estimated at 
anywhere from 2-1 1% of the global SCC, with the Department of 


32 



200 


Energy preferring to approximate it at 6%.’^ While many of the 
ancillary benefits of H.R. 2454 not quantified in this analysis will be 
enjoyed by current generations of U.S. citizens, a large portion of 
benefits might not be felt directly or immediately within U.S. 
borders. 

Nevertheless, as the interagency review process concluded, the 
global see is the preferred figure for comparing the costs and 
benefits of climate legislation.’® To begin, many experts believe that 
U.S. domestic action on climate change is a prerequisite to future 
global climate efforts,” at which point Americans will see additional 
(and essentially free) benefits derived from international action. 
Greenhouse gases are global pollutants, meaning that emissions 
anywhere in the world generate damages everywhere. In other 
words, each ton of reduced emissions in the United States will 
generate benefits to every other nation, and visa-versa. There is 
currently no mechanism for the United States to capture benefits 
exclusively for ourselves.'*® But once other countries take reciprocal 
action on climate change, they will likewise generate global benefits 
that will in part be reaped by the United States. 

Second, current models for estimating the SCC typically do not 
consider domestic valuations of international impacts. For example, 
foreign physical damages from climate change could have domestic 
economic costs: the worldwide disruption of agricultural production 
and water resources, and the potential for social unrest — including 
violent conflicts — as countries react to such disasters, could pose 
threats to the U.S. national security and economy.'®' Freeman and 
Guzman detail the five "spillover" effects through which 
international climate impacts could indirectly — but significantly — 
affect U.S. interests: national security threats; economic spillovers, 
such as higher prices on oil and other commodities, supply and 
demand shocks, and market disruptions; the spread of infectious 
diseases; climate-induced human migration; and the risks of food 
and water shortages, and biodiversity loss.'°2 Similarly, a recent UN 
report suggests that a failure to act on climate change could result in 
a permanent loss of as much as 20% of world gross product:'®® a 
potentially catastrophic impact that would undeniably be felt deeply 
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within the United States. If all cross-sectoral, indirect, cumulative, 
and spillover effects were captured by the economic models, the 
global see would be higher, the domestic share of the global See 
would be higher, and the clear case for aggressive U.S. action would 
be easier to demonstrate qualitatively.'®'' 

Finally, the portion of benefits falling outside the United States could 
be viewed as a highly effective, highly leveraged form of foreign aid. 

If the global SCC is assumed to be $19, then for every dollar the 
United States spends complying with H.R. 2454, about $2.29 in direct 
benefits is produced. '®5 According to the conservative domestic SCC 
approximation of 6%, at least fourteen cents immediately comes 
back to the United States in direct benefits, along with currently un- 
quantified but potentially large ancillary benefits. The rest is 
distributed to foreign countries, especially to those developing 
nations most vulnerable to climate change, such as Bangladesh.'®® 
Poorer nations are likely to be hit the hardest by climate change, 
because they do not have the same adaptive capacity as wealthier 
nations; they depend more heavily on agriculture, a climate- 
vulnerable sector; and they tend to be located in warmer, lower 
latitudes.'®’ 

Unlike monetary foreign aid, which is susceptible to corruption and 
mismanagement, these climate benefits go directly to the citizens of 
foreign countries, who would otherwise face floods, extreme 
weather, increased disease, and interrupted food and water supplies. 
Moreover, at some point in the near future, the United States will 
largely be paid back. Not only is domestic action on climate change a 
necessary prerequisite for future international efforts that will 
benefit the United States, but the international offsets and other 
provisions contained in H.R. 2454 will help spur the kind of 
technological innovation and global deployment necessary for such 
future international efforts to succeed.'®® 

In short, from almost any perspective and under almost any 
assumption, H.R. 2454 is a good investment for the United States to 
make in our own economic future and in the future of the planet. 
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Conclusion and Policy Recommendations 


This policy brief has considered the costs and benefits of provisions 
of H.R. 2454, the American Clean Energy and Security Act of 2009. 
EPA has conducted a careful analysis of the costs of the proposed 
legislation, but has not considered the benefits. Using information 
from that cost analysis, and estimates of the social cost of carbon 
generated by an interagency review process, this brief was able to 
conduct an exploratory benefits analysis and compare those benefits 
to the costs previously estimated by EPA. Analysis supports the 
passage of climate change legislation as cost-benefit justified under 
most reasonable assumptions about the likely "social cost of carbon." 
Indeed, using conservative assumptions and excluding ancillary 
benefits, the benefits of H.R. 2454 could likely exceed the costs by as 
much as nine-to-one or more. 

The Institute for Policy Integrity (IPl) supports the continuation of 
the federal interagency review process to refine the likely range of 
see estimates. IPl also recommends that such interagency process 
rethink its approach to discounting. 

This brief represents a preliminary and informal analysis, but EPA 
has the capacity to conduct a more thorough analysis. EPA can help 
ensure that Eongress pursues a rational approach to climate change 
legislation by analyzing the likely benefits of such legislation and 
releasing a thorough report both to Eongress and to the public. The 
report should first explore the potential direct benefits of mitigating 
the speed and severity of climate change effects, including the 
myriad impacts on the environment, the economy, public health, and 
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national security. Additionally, the report should reflect the many 
potential indirect benefits of cutting greenhouse gas emissions, such 
as the environmental benefits of slowing ocean acidification, and the 
ancillary economic and health benefits of reducing the emission of 
co-pollutants. EPA should follow best practices for economic 
analysis when reporting the estimated valuation of these benefits.'®^ 
EPA should begin with an analysis of the current legislative proposal 
(namely, H.R. 2454), but ideally a full cost-benefit analysis should 
look at alternative policy options as well, especially more stringent 
options. Finally, EPA should conduct a distributional analysis of the 
costs and benefits for a range of policy options. 

More than ever. Congress will need a clear and comprehensive 
summary of all the consequences of climate change legislation, to 
guide its decisions over the next few months. IPI asks that EPA use 
its extensive expertise on climate change to act as such a guide for 
Congress. 
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Notes 


' See, e.g„ Letter from Senator Joseph Lieberman & Senator John Warner, to 
Hon. Stephen Johnson, EPA Administrator (Nov. 9, 2007J (requesting analysis of 
S. 2191, America’s Climate Security Act of 2007) (ovai7a6/e of http://www.epa.gov/ 
climatechange/downloads/L-W_Request_to_EPA.pdfJ; see generally EPA, Climate 
Change — Climate Economics, http;//www.epa.gov/climatechange/economics/ 
economicanalyses.html (last visited August 31, 2009). 

2 Letter from Rep. Henry Waxman & Rep. Edward Markey, to Hon. Lisa Jackson, EPA 
Administrator (Feb. 27, 2009) (requesting analysis of draft legislation) [available at 
http://www.epa.gov/climatechange/economics/pdfs/WM-Analysis.pdf); accord. 
Letter from Rep. Henry Waxman & Rep. Edward Markey, to Hon. Lisa Jackson, EPA 
Administrator (May 14, 2009) (requesting update of analysis) [available at 
http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf). 

3 Letter from Rep. Henry Waxman & Rep. Edward Markey, to Howard K. 
Gruenspecht, acting EIA Administrator (Mar. 17, 2009) [available at 
http://www,eia.doe.gov/oiaf/servicerpt/hr2454/pdf/appa.pdf); CoNC. Budget 
Office, Cost Estimate— H.R. 2454: American Clean Energy and Security Act of 2009 
(2009), available at http://www.cbo.gov/ftpdocs/102xx/docl0262/hr2454.pdf 
(summarizing the cost estimate, in response to a request from Rep. Henry Waxman 
and Rep. Edward Markey of the House Committee on Energy and Commerce). 

* EPA, Analysisof THE American Clean Energy and Security Act of 2009: Appendix 12 
(2009), available at http://www.epa.gov/climatechange/economics/pdfs/ 
HR2454_Analysis_Appendix.pdf (hereinafter Appendix), 
s Id. at 63. 

‘ See Energy Info. Admin., Dep’t of Energy, Energy Market and Economic Impacts of 
H.R. 2454 (2009), available at http://www.eia.doe.gov/oiaf/servicerpt/hr2454/ 
pdf/sroiaf(2009)05.pdf;CoNC. Budget Office, supro note 3. 

’ See, e.g., EPA, Technical Support Document on Benefits of Reducing GHC Emissions 
(2008) (developing a range of SCC estimates, for the agency's own use and as 
possible guidance for other federal agencies); Average Fuel Economy Standards, 
Passenger Cars and Light Trucks; Model Years 2011-2015, 73 Fed. Reg. 24351, 
24413 (proposed May 2, 2008) (presenting independent SCC calculations by the 
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National Highway Traffic Safety Administration, Department of Transportation); 
Average Fuel Economy Standards, Passenger Cards and Light Trucks Model Year 
2011, 74 Fed. Reg. 14195, 14337 (Mar. 30, 2009) (to be codified at 49 C.F.R. pts. 523, 
531, 533, 534, 536, 537) (presenting new SCC calculations by the National Highway 
Traffic Safety Administration, Department of Transportation): Energy Conservation 
Program for Commercial and Industrial Equipment, 74 Fed. Reg. 1091, 1133 (Jan. 9, 
2009) (to be codified at 10 C.F.R. pt. 431) (presenting independent SCC calculations 
by the Department of Energy); Energy Conservation Program for Certain Industrial 
Equipment: Energy Conservation Standards and Test Procedures for Commercial 
Heating, Air-Conditioning, and Water-Heating Equipment 74 Fed. Reg. 36312, 36342 
(July 22, 2009) (to be codified at 10 C.F.R. pt. 431) (relying on the Department of 
Transportation's calculations of the SCC, in a Department of Energy rulemaking). 

® Energy Conservation Program: Energy Conservation Standards for Refrigerated 
Bottled or Canned Beverage Vending Machines, 74 Fed. Reg. 44913, 44947 (Aug. 31, 
2009) (to be codified at 10 C.F.R. pt. 431) (hereinafter BVM Rule). 

’ See Energy Info. Admin., Dep't of Energy, Energy Market and Economic Impacts of 
H.R. 2454 (2009), available at http://www.eia.doe.gov/oiaf/servicerpt/hr2454/ 
pdf/sroiaf(2009)05.pdf (raw data available at http://www.eia.doe.gov/oiaf/ 
service rpt/hr2454/index.html). 

See Staff of H. Comm, on Energy & Commerce, 1 1 1th Cong., Summary of the American 
Clean Energy and Security Act (2009), available at 

http://energycommerce.house.gOv/Press.lll/20090724/hr2454_housesummary. 
pdf ("[Cjarbon pollution from large sources must be reduced by 17% below 2005 
levels by 2020 and 83% below 2005 levels by 2050."). 

> > See Cong. Budget Office, supra note 3. 

12 EPA, Data Annex for June 2009 Economic Analysis of H.R. 2454, 
http://www.epa.gov/climatechange/economics/downloads/HR2454Analysis- 
DataAnnex.zip (last visited Aug. 31, 2009), 

•2 See Appendix, supra note 4, at 8 (noting the inclusion of the Energy Independence 
and Security Act and the use of the 2009 Annual Energy Outlook). EPA's reference 
case does not include the impacts of the American Recovery and Reinvestment Act 
of 2009, also known as the federal stimulus package. Id. 
n See id. at 59 for a demonstration of the importance of updating the baseline 
scenario. Under the provisions of H.R. 2454, cumulative GHG emissions over the 
2012-2050 period (before domestic or international offsets) must be cut to 235-244 
billion metric tons (depending on the economic model), in the old baseline, 
"business as usual" would have generated 354-371 billion metric tons during that 
39-year period; in EPA's updated reference case, baseline emissions fall to 303-304 
billion metric tons. In other words, because of the economic downturn and 
independent federal energy efficiency standards, the level of emissions reduction 
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necessary to comply with H.R. 2454 has dropped from 119-127 billion metric tons 
down to 60-68 billion metric tons. 

15 Wat 8. 

>5 Id. (referencing the Notice of Upcoming joint Rulemaking to Establish Vehicle GHG 
Emissions and CAFE Standards, 74 Fed. Reg. 24007 (May 22, 2009)). Under the 
order of a recent Supreme Court case, EPA is obligation to regulate the greenhouse 
gas emissions from motor vehicles, but the form of such regulation is not yet certain. 
See IPI, The Road Ahead: EPA's Options and Obligations for Regulating Greenhouse 
Gases (2009). 

I’ Current international obligations to control GHG emissions under the Kyoto 
Protocol do not extend beyond the year 2012. Negotiations scheduled for December 
2009 in Copenhagen are intended to develop a successor treaty, but neither the 
form of such an agreement nor the likelihood of its passage is certain. See Jean-Marie 
Macabrey, Concern Crows Chat Kyoto Successor May Not Be Finished in Copenhagen, 
ClimateWire, June 12, 2009, 

'5 5ee Appendix, supra note 4, at 9. For example, Scenario 3 analyzes H.R. 2454 
without its energy efficiency provision, and Scenario 5 alters the assumptions about 
nuclear electricity generation capacity. 

1’ See id. at 8. 

20 W. at 10-17. 

21 Id. at 14 ("Emissions leakage occurs when a domestic GHG policy causes a relative 
price differential between domestically produced and imported goods. This causes 
domestic production, which embodies the GHG allowance price[,] to shift abroad, 
and thus [results in] an increase in GHG emissions in other countries. Additionally, 
emissions leakage not associated with trade effects may occur when a GHG policy 
reduces domestic consumption of oil[:] lower demand for oil lowers the world oil 
price, which increases oil consumption in countries without a GHG policy],] thus 
increasing emissions."]. 

22 For example, ADAGE includes capital adjustment costs, whereas IGEM does not 
Wat 13, 

23 See Data Annex, supra note 12. 

25 See EPA, Climate Economic Modeling, http://www.epa.gov/climatechange/ 
economics/modeling.html (last visited Aug. 31, 2009) fora more information on the 
models and their relative strengths and weakness. 

25 See Staff of H. Comm, on Energy & Commerce, supra note 10. 

25 Some of EPA's figures, notably the average cost estimates, analyze data starting in 
2010, before most of H.R. 2454’s provisions take effect. See Appendix, supra note 4, 
at 56 ("The average annual cost per household is the 2010 through 2050 average of 
the net present value of the per household consumption loss."). 
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See EIA, supra note 9, available at http://www.eia.doe.gov/oiaf/servicerpt/ 
hr2454/background.htnil ("H.R. 2454 is projected to lead to higher electricity prices 
and lower electricity demand, though most of the price impacts are expected after 
2025, as the allowances allocated to retail electricity providers are phased out"). 

“ See Richard L. Revesz & Michael A. Livermore, Retaking Rationality: How Cost- 
Benefit Analysis Can Better Protect the Environment and Our Health 131-43 (2008). 
For example, the actual cost of phasing out leaded gasoline in the United States 
proved to be 95% lower than industry had expected. Robert V. Percival et al. 
Environmental Regulation 561 fig.4.8 (2d ed. 1996). 

2’ BVM Rule, supra note 8, at 44949. 

“ In its recent rulemaking that reports on the results of the interagency SCC review 
process, the Department of Energy uses a variety of discount rates (3%, 5%. and 
7%) and mostly uses 2007$ (though a few tables claim to be presented in 2006$). 
See generally id. EPA's economic analysis of H.R. 2454 uses a 5% discount rate fairly 
consistently, see Appendix, supra note 4, at 61 ("The economic discount rate (5%) is 
applied to find the net present value (NPV) of the cost in each year in the future"), 
though its raw data sometimes presents figures in 2000$ and other times in 2005$, 
see Data Annex, supra note 12. 

5* See Letter from IPl, to EPA's Environmental Economics Advisory Committee (Nov. 
25, 2008) (critiquing EPA’s 2008 draft Guidelines for Preparing Economic Analyses, 
including its recommendations on inter-generational discounting) {available at 
http://policyintegrity.org/projects/documents/CommentsonDraftEPAGuidelinesll 
-25.pdf). 

“ IPl. Other Side of the Coin Data, 

http://www.policyintegrity.org/documents/OtherSideoftheCoinDataAppendix.xls 
33 See Appendix, supra note 4, at 61. Because these figures are in 2005$ and take 
into account the costs in years 2010 and 2011 (which will actually be negative, 
because H.R. 2454's cap is not yet in effect), EPA's cost estimates are slightly 
deflated compared to those calculated in this analysis. 

3< W. 

35 EPA, Analysis ofthe American Clean Energy and Security Act of 2009, 4 (2009), 
available at http://www.epa.gov/climatechange/economics/pdfs/ 

H R2454_Analysis.pdf. 

35 Appendix, supra note 4, at 13. 

33 See, e.g., id. at 84 (discussing the pre-2012 deployment of financial incentives like 
renewable energy production and investment tax credits). 

35 See id. at 56 ("The average annual cost per household is the 2010 through 2050 
average of the net present value of the per household consumption loss."). 

39 EPA, Analysis ofthe American Clean Energy and Security Act of 2009, supra note 
35, at 14. 
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<0 See Appendix, supra note 4, at 59 (calculating approximately 24 billion metric 
tons of carbon dioxide-equivalent units in avoided emissions from these two 
provisions]. 

Carbon dioxide equivalence make it possible to compare emissions of GHG 
compounds that have different impacts on climate change, by translating emissions 
of other gases into the amount of carbon dioxide necessary to generate the same 
impact on the global climate. For example 1 ton of methane emissions has a carbon 
dioxide equivalence of about 25 tons. 

International offset by year were approximated for the ADAGE model figures 
using the reported level of domestic offsets and the overall ratio of domestic to 
international offsets. See Appendix, supra note 4, at 59 for more details, and see IPI, 
Other Side of the Coin Data, http://www.policyintegrity.org/ 
OtherSideOfTheCoinData.xls for calculations. This relies on the assumption that the 
ratio of domestic to international offsets should remain constant over time, which is 
consistent with the IDEM model but not reported for ADAGE. 

See Appendix, supra note 4, at 59. It is also not clear whether EPA's figures 
include possible energy efficiency gains (and related GHG reductions) made in 
otherwise uncovered sectors, either as a direct or indirect result of the policies of 
H.R. 2454. 

At least some climate effects in the following areas are modeled by a key 
economic model (FUND) often used to calculate the SCC: agricultural production; 
forestry production: water resources; energy consumption for space cooling and 
heating; sea level rise, dry land loss, wetland loss, and coastal protection costs; 
forced migration due to dry land loss; changes in human health (mortality, 
morbidity) associated with diarrhea incidence, vector-borne diseases, 
cardiovascular disorders, and respiratory disorders; hurricane damage; and loss of 
ecosystems/biodiversity. See EPA, 420-D-09-001, Draft Regulatory Impact Analysis: 
Changes to Renewable Fuel Standard Program 690 tbl. 5.3-3 (2009). 

« Id. at 689. 

« EPA, Technical Support Document, supra note 7, at 15. 

” Jody Freeman & Andrew Guzman, Seawalls Are Not Enough: Climate Change and 
U.S. Interests 18 (U.C. Berkeley Pub. L Res. Paper No. 1357690, 2009). 

Information and format for table based on EPA, Technical Support Document, 
supra note 7, at 16-17, and EPA, Draft Regulatory Impact Analysis, supra note 44, at 
691 tbl. 5.3-4. 

*'> Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model Years 
2011-2015, 73 Fed. Reg. 24351, 24414 (proposed May 2, 2008) (selecting $7 as the 
midpoint of a possible $0-$14 range). 

50 Average Fuel Economy Standards, Passenger Cards and Light Trucks Model Year 
2011, 74 Fed. Reg. 14195, 14350 (Mar. 30, 2009) (to be codified at 49 C.F.R. pts. 523, 
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531, 533, 534, 536, 537) (revising its SCC calculations, in light of substantial public 
comments). 

5' E.g., Energy Conservation Program for Commercial and Industrial Equipment, 74 
Fed. Reg. 1091, 1133 ()an. 9, 2009) (to be codified at 10 C.F.R. pL 431) (presenting 
independent SCC calculations by the Department of Energy); 

“ E.g., Energy Conservation Program for Certain Industrial Equipment: Energy 
Conservation Standards and Test Procedures for Commercial Heating, Air- 
Conditioning, and Water-Heating Equipment 74 Fed. Reg. 36312, 36342 (July 22, 
2009) (to be codified at 10 C.F.R. pt. 431) (relying on tbe Department of 
Transportation’s caiculations of the SCC, in a Department of Energy rulemaking). 

53 EPA, Technical Support Document, supra note 6, at 12. 

5< EPA, Draft Regulatory Impact Analysis, supra note 44, at 682. 

55 E.g., id at 695-96. 

55 See BVM Rule, supra note 8, at 44947. Presumably, the interagency task force 
includes at least EPA, the Department of Energy, and the Department of 
Transportation. 

53 See generally id. 

58 Id at 44948. 

58 See Average Fuel Economy Standards, Passenger Cars and Light Trucks; Model 
Years 2011-2015, 73 Fed. Reg. at 24414. The Department of Transportation 
contended this restriction was dictated by consistency, since no other non-domestic 
costs or benefits were measured. Id. However, even the Office of Management and 
Budget (0MB) — the federal agency charged with overseeing cost-benefit analyses — 
specifically permits consideration of significant international costs and benefits. U.S. 
Office of Mgmt. & Budget, Circuur A-4, 1 5 (2003) ("When you choose to evaluate a 
regulation that is likely to have effects beyond the borders of the United States, 
these effects should be reported separately.") (emphasis added). 

58 William Nordhaus & Joseph Boyer, Warming the World 96-97 (2000). 

51 See EPA, Technical Support Document, supra note 7, at 1 1; see also Freeman & 
Guzman, supra note 47 (discussing spillover effects from the international arena 
into the United States). 

52 BVM Rule, supra note 8, at 44948. 

53 Id. at 44948-49. 

53 W. at 44949. 

55 EPA, Technical Support Document, supro note 7, at 12 n.25 (noting the 
international recommendation is a 2-4% growth rate). 

55 See Letter from IPI, to EPA’s Environmental Economics Advisory Committee (Nov. 
25, 2008) (critiquing EPA’s 2008 draft Guidelines for Preparing Economic Analyses. 
including its recommendations on inter-generational discounting) [available at 
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http://policyintegrity.org/projects/documents/CommentsonDraftEPACuidelinesll 

-25.pdn. 

BVM Rule, supra note 8, at 44949. 

“W. at 44949-44951. 

EPA, Technical Support Document, supra note 7, at 1 2; id. at 9 (“A review of the 
literature indicates that rates of three percent or lower are more consistent with 
conditions associated with long-run uncertainty in economic growth and interest 
rates, inter-generational considerations, and the risk of high impact climate 
damages (which could reduce or reverse economic growth].") (emphasis added). 

These benefit numbers do not take into account the uncertainty regarding the 
timing or effects of climate change. Computable General Equilibrium models like 
ADAGE and IGEM are not capable of producing confidence intervals. Reported 
ranges are generated by varying the inputs to the model and do not represent 
uncertainty in the model. 

71 See EPA, No. 240-R-00-003, GUIDELINES FOR Preparing Economic Analysis 48 (2000) 
("In addition, all analyses should present the undiscounted streams of benefits and 
costs. This is not equivalent to calculating a present value using a discount rate of 
zero. In other words, the flow of benefits and costs should be displayed rather than 
a summation of values."). 

77 See Env’t Pol’y Comm., Orc. for Econ. Cooperation & Dev. (OECD), 
ENV/EPOC/GSP(2001)13/FINAL, Ancillary Benefits and Costs ofGHG Mitigation: 
Policy Conclusions 6 (2001), available at http://www.olis.oecd.org/olis/ 
2001doc.nsf/UnkTo/NT00000ABA/$FILE/)T00124610.PDF. 

77 Power plants can achieve direct greenhouse gas reductions to comply with 
climate legislation in one of three ways. (Power plants can also reduce emissions 
indirectly by investing in "offset" projects, such as the capture of methane from 
agricultural facilities.) First, they can improve efficiency in the generation and 
distribution of electricity: according to the Department of Energy, if the nation's 
electricity production and distribution grid "were just 5% more efficient, the energy 
savings would equate to permanently eliminating the fuel and greenhouse gas 
emissions from 53 million cars." Dep’t of Energy, The Smart Grid: An Introduction 6 
(2008). Second, they can switch to cleaner fuels. Natural gas, for instance, 
generates about half as much carbon dioxide as coal. See U.S. Gov't Accountability 
Office, GAO-08-601R, Economic and Other Implications of Switching from Coal to 
Natural Gas atthe Capitol Power Punt and at Electricity-Generating Units 
Nationwide 2 (2008). Third, they can deploy pre- or post-combustion controls to 
capture and sequester emissions before they leave the smokestacks. See Office of 
Fossil Energy, Dep't of Energy, Carbon Sequestration Technology Roadmap and 
Program Pun 17-18 (2007). 

But those techniques work not only to reduce greenhouse gas emissions. Improving 
energy efficiency means decreasing the total amount of fuel needed, which in turn 
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decreases total emissions of all air pollutants from fossil fuels, not just the 
greenhouses gases. Switching to cleaner fossil fuels will reduce the emissions of 
many other air pollutants as well: EPA calculates that "[cjompared to the average 
air emissions from coal-fired generation, natural gas produces...less than a third as 
much nitrogen oxides, and one percent as much sulfur oxides at the power plant." 
EPA, Clean Energy: Air Emissions, http://www.epa.gov/RDEE/energy-and- 
you/affect/air-emissions.html. Even certain pre- or post-combustion carbon 
controls will reduce air pollutants as well as greenhouse gases: one innovative 
carbon capture technology being funded by the U.S. Department of Energy claims to 
"have the potential to capture all carbon dioxide emissions, while also exceeding all 
current environmental regulations (e.g. nitrogen oxides, sulfur oxides, etc.)." Nat'l 
Energy Tech. Ub., U.S. Dep’t of Energy, Project Facts: Hybrid Combustion-Gasification 
Chemical Looping Coal Power Technology Development (2006), available at 
http://www.netl.doe.gov/publications/factsheets/project/Proj329.pdf. 

Appendix, supra note 4, at 3. 

’5 See Env't Pol'y Comm., OECD, supra note 72, at 6. 

See, e.g., Dallas Burtraw et al.. Ancillary Benefits of Reduced Air Pollution in the 
United States from Moderate Greenhouse Gas Mitigation Policies in the Electricity 
Sector (Resources for the Future Discussion Paper No. 01-61, 2001). 

” Id. at 4-5. 

Id. at 4, 12-14 (listing the health benefits of ancillary nitrogen oxide reductions as 
reduced respiratory symptom days, eye irritation days, asthma attacks, adult and 
child chronic bronchitis cases, chronic cough cases, emergency room visits, 
restricted activity days, and hospital admissions). 

’’ Id. at 8-9, 20-21. For example, sulfur dioxide emissions are already limited by a 
nationwide cap: companies need to purchase "allowances" in order to emit sulfur 
dioxide, and only so many allowances are sold. If a power plant achieves ancillary 
sulfur dioxide reductions while responding to climate legislation, it will need fewer 
allowances. The leftover allowances will become available for another company to 
purchase, allowing it to emit extra sulfur dioxide. Therefore, total emissions of 
sulfur dioxide are not necessarily reduced. However, that second company now can 
comply with the sulfur dioxide cap by purchasing extra allowances rather than 
investing in expensive emissions control technologies. Id. at 9 ("Under the [sulfur 
dioxide] cap, a facility that reduces its sulfur dioxide emissions makes emissions 
allowances available for another facility, displacing the need for abatement 
investment at that facility."). Investment in nitrogen oxide controls may similarly 
decrease. Moreover, at some point, "[tjhere will be a threshold... where greenhouse 
gas control has made the sulfur dioxide cap no longer binding [i.e., when nobody 
needs to buy the extra allowances, since they are not emitting that much]. Beyond 
this point, health benefits from additional net reductions in sulfur dioxide will 
accrue....The Clinton Administration’s unpublished analysis of the impacts of 
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stabilizing greenhouse gas emissions at 1990 levels in 2010 calculates even larger 
sulfur dioxide emissions reductions (on the order of four million tons]." Id. at 34. 

»» Id. at 8. 

See ERA, Clean Air Interstate Rule, http://www.epa.gov/cair/ (last visited Aug. 31, 
2009). 

See id. 

Burtraw et al., supra note 73, at 3-4. 

8<W.atlO. 

85 See ERA, Guidelines for Rreparinc Economic Analyses 7-6 (2008 draft). 

88 Specifically, this analysis looks at Burtraw’s model using “the SIR Call Baseline," 
which does include an expanded nitrogen oxide cap-and-trade system (and unlike 
an alternate baseline scenario, does not assume electricity restructuring at the 
national level). Burtraw’s hypothetical climate policy was a carbon tax, modeled at 
two different stringencies. Since Burtraw found roughly equivalent ancillary 
benefits per ton of carbon regardless of the tax's stringency, this analysis will 
assume that stringency — and indeed the form of regulation — is mostly irrelevant to 
the per carbon generation of ancillary benefits, and therefore Burtraw’s estimates 
are applied to H.R. 2454 (even though that legislation creates a cap-and-trade 
system rather than a carbon tax). To be conservative, the lower of Burtraw’s 
estimates for this scenario was selected ($12.4 per ton of carbon in 1997$, id. at 22). 
Burtraw’s estimates are converted into 2007$ and calculated per ton of carbon 
dioxide, rather than per ton of carbon. 

8’ See Data Annex, supra note 12. 

88 ERA, Draft Regulatory Impact Analysis, supra note 44, at 696. 

88 See Sarah R. Cooley & Scott C. Doney, Anticipating Ocean Acidification's Economic 
Consequences for Commercial Fishers, 4 Envtl. Res. Letters 1, 4 (2009). 

88 Id. at 5. 

8> See Env’tRol’Y Comm., OECD, supra note 72, at 10-15. 

82 Appendix, supra note 4, at 13. 

88 See Staff of H. Comm, on Energy & Commerce, supra note 9. 

88 See ERA, Analysis of the American Clean Energy and Security Act of 2009, supra 
note 35, at 3 (estimating allowance prices at $13 per ton of carbon dioxide in 2015). 
88 See Climate Change Legislation: Allowance and Revenue Distribution: Hearing 
Before theS. Comm, on Finance, 111th Cong. (2009) (written statement of Dallas 
Burtraw), available at http://finance.senate.gov/hearings/testimony/2009test/ 
080409dbtesLpdf. 

88 There may be some international trade effects, especially if H.R. 2454 includes a 
provision attaching tariffs to imports from countries that have not enacted 
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reciprocal climate policies, but EPA has calculated costs in terms of per U.S. 
household loss of consumption. 

BVM Rule, supra note 8, at 44948. 

” See Interview by Monica Trauzzi, Managing Editor, E&E TV, with Yvo de Boer, 
executive secretary of the United Nations Framework Convention on Climate 
Change (Mar. 30, 2009) ("[W]e're really happy to see the United States back into the 
international climate change process.. ..[W]e need that U.S. engagement. ..to come to 
really a global deal at the end of this year to move action on climate change 
forward."). 

100 See Brian Copeland and M. Scott Taylor, Trade and Transboundary Pollution, 95 
Am. Econ. Rev. 716-737 (1995); Hilary Sigman, International Spillovers and Water 
Quality in Rivers: Do Countries Free Ride?, 92 Am. Econ. Rev. (1992). 

101 See EPA, Technical Support Document, supra note 7, at 1 1 (also noting that 
Americans have a willingness to pay to avoid international damages caused by U.S. 
emissions). 

102 Freeman & Guzman, supra note 47, at 7 ("We do not claim that all of these things 
will happen at catastrophic levels, or that the United States will necessarily be 
dragged into every climate-related conflict around the world, but simply that the 
United States cannot sequester itself from all such spillovers."). 

103 dep’t of Econ. & Social Affairs, United Nations, E/2009/50/Rev.1 ST/ESA 319, 
World Economic and Social Survey 2009: Promoting Development, Saving the Planet 
154 (2009), available at http://www.un.org/esa/pollcy/wess/wess2009files/ 
wess09/wess2009.pdf. 

104 Freeman & Guzman, supra note 47, at 10 ("[LJarge players may internalize 
enough of the benefits from the production of collective goods (here, mitigated 
climate change) to make it worthwhile to invest in those goods"); id. at 62 ("Based 
on a fuller accounting of what the United States stands to lose in a warmer world, 
investing in mitigation, even at the risk of other nations' free-riding, is the most 
rational course."). 

1113 Average of direct benefits divided by costs for the IGEM and ADAGE models. 

106 See joseph E. Stiglitz, A New Agenda for Global Warming, Economists’ Voices 
(2004) (noting, among the principal climate change consequences, "The Maldives 
will within 50 years be our own 21»’ century Atlantis, disappearing beneath the 
ocean: a third of Bangladesh will be submerged, and with that country's poor people 
crowded closer together, incomes already close to subsistence level will be further 
submerged"). 

lOT See Freeman & Guzman, supra note 47, at 4. 
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108 See Staff of H. Comm, on Energy & Commerce, supra note 1 0 (noting H.R. 2454's 
provisions for international technology transfer and international capacity- 
building). See Dep'tof ECON.& Social Affairs, United Nations, supro note 103. 

•08 Generally, ERA should follow its own Guidelines on Economic Analysis. See ERA, 
No. 240-R-00-003, GUIDELINES FOR RREPARING ECONOMIC ANALYSES (2000). But IRl 
believes the guidelines would benefit from some modification. See Letter from IRl, 
to era's Environmental Economics Advisory Committee (Nov. 25. 2008) 
(commenting on the 2008 draft of Guidelines for Preparing Economic Analysis). In 
particular, ERA should avoid inter-generational discounting of future costs and 
benefits relating to climate change, and ERA should avoid using the life-years or 
quality-adjusted life-years models for measuring health benefits. 
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Economic Implications of the EPA Analysts of the CAP and Trade 
Provisions of H.R. 2454 for U.S. Representative Farms' 


At the request of Senator Saxby Chambliss, the Agricuitural and Food Poiicy Center (AFPC) at Texas 
A&M University conducted an analysis of the economic impacts of **The American Clean Energy and 
Security Act of 2009" (H.R. 2454) on the AFPC database of U.S. representative farms. This report 
assesses the impacts of H.R. 2454 by including: 

• The anticipated cncrg>’ related cost increases directly experienced by agricuitural producers for 
inputs such as fuel and electricity and indirectly experienced, such as. higher chemical prices 
resulting from hi^cr energy prices. As discussed, in detail, later in the report, nitrogen fertilizer 
costs were treated differently as a result of the energy-intensive trade-exposed entities (EITE) 
provisions in the legislation. 

• The expected commodity price changes resulting from producers switching among agricultural 
commodities and afforestation of land previously employed in agricultural commodity 
production. 

• The estimated benefits to agricultural producers from selling carbon credits. 

AFPC currently does not maintain sector level economic models with the amount of detail required to 
develop estimates of all of the impacts listed above along with their feedback effects. Therefore, we 
turned to recently published aggregate estimates to use in evaluating the farm level effects. Two analyses 
(U.S. Environmental Protection Agency (EPA) and Charles River Associates (CRA International)) were 
evaluated to determine which one provided the most complete data needed to perform the farm level 
analysis. The estimated energy price changes for the two analyses arc not significantly different (Table 
I ). The CRA International analysis (htlp://www.nationaibcc.org/images/stories/documents/ 
CRA_Waxman-Markey_%205-20-09_v8.pdf)) did not provide all of the input data required to conduct 
the farm level analysis. Therefore, AFPC utilized the EPA estimated energy price changes, as well as. 
estimates of carbon and agricultural commodity prices to evaluate the farm level impacts of H.R. 2454. 
The results of this analysis are dependent on the estimated outcomes contained in the EPA analysis 
of H.R. 2454.^ As additional sector level analyses arc conducted and estimates aa* refined, AFPC will 
update the farm level analysis. 


Table 1. Estimated Changes in Inflation Rates Relative to the Base Situation for Motor 
Fuel, Natural Gas, and Electricity Reported by EPA and CRA International by 2020. 



EPA 

CRA International 

Motor Fuel 

0.04 

0.04 

Natural Gas 

0.085 

0.14 

Electricity 

0.127 

0.16 


' AFPC' thanks Dave Miller with Iowa Farm Bureau and Pat WesihotTwilh FAPRI-Missouri for their review of this manuscript. 
All errors or omissions are the responsibility of AFPC. 

* FPA's analysis is the product of several dilYcrcnt quantitative models. Carbon price and cner^ {mIccs employed in this analysis 
arc from HPA's economy-wide modeling (ADAGE and IGF.M mtidcls). while agricultural commodity prices and land prices arc 
from EPA’s ag and forestry sector modeling (FASOM-GHG model). Further, the dincrences between natural gas prices inclusive 
and exclusive of carbon allowance costs were inferred from RPA's near-term electricity sector modeling (IPM model ) output. 
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Backfiround on Representatixe Farms and Process 

AFPC has a 2<) year history of maintaining a unique dataset of tcprescniativc furms and uliii/ing them to 
evaluate the economic impacts of agricultural policy changes. This analysis was conducted over the 
2t.K>7*20l6 planning hon/on using FLIPSIM, AFPC ’s risk-based wliole farm simulation rntnlel. Data to 
simulate fanning opxTations in the nation's major production regions came tVom producer panel 
lntc^^’ie^vs to gather, develop, and validate the economic and pniduction information required to describe 
and simulate representative crop, livcslcKk, and dairy farms. The FI.IPSIM policy simulation model 
incorporates the historical risk faced by farmers for prices and production. 

Panel Process 

AFPC has developed and maintains data to simulate 98 rcpre.scntativc crop farms, dairies, and livestock 
operations chosen from major production areas acro.ss the United States (Figure I ). Characteristics for 
etich of the operations in terms ol location, si/e, crop mi.\. assets, and average receipts are summarized In 
Appendix A. The location of these larm.s is primarily the re.Hult ofdiscusskms with siafTcn* for the H.S. 
House and Senate Agriculture Committees. Information necessary to simulate the economic activity on 
these representative farms is developed from panels of producers using a consensus-building interview 
process. Normally two farms arc developed in each region using separate panels of producers: one is 
represenlaiive of moderate size full-time farm operations, and the second panel usually represents a farm 
two to three limes larger. 

The data collected from the panel farms are analyzed in the whole form simulation model (FLIPSIM) 
developed by .AFPC. The producer panels arc provided prt>-forma Hnunciul statements for their 
representative farm and are asked to verity the accuracy of simulated results for the past year and the 
rcasonabienes.s of a seven-year projection, hach panel must approve the modcFs ability to reasonably 
rellect the economic aciiN iiy on their representative farm prior to using the farm for policy analyses. 

All of the crop Hums are assumed to begin 2(K)7 with 20 percent intermediate-term and long-term debt. 
Initial debt levels In 2007 for dairy farms were set at .^0 percent and initial debt levels for beef cattle 
ranches svere I percent for land and S percent for cattle and machinery. The represenrative farms* debt 
levels at the outset of 2007. the Itrst year of the siniuiotion period, are based on a strati fied tabulation of 
the ERS-IJ.SDA Farm Cost and Returns Survey for 2<M)4 (using the .survey data for moderate to large si/e 
farnis in states where AFPC has representative fonns), and panel member input. 

Scenarios Analyzed 

• Baseline - Projected prices, policy variables, and input inflation rates from the Fot>d and 
Agricultural Policy Research Institute (FAPRI) January 2(X)9 Baseline. 

■ C'&T*' without Ag Carbon Credits - Assumes H.R. 2454 becomes cll'cclive in 2010. Imposes 

HPA commodity price foreca.sis along with estimated energy cost inlTalion on reprc.scniuiive farm 
Inputs. 

• C&T with .\g Carbon Credits - Assumes H.R. 2454 becomes eHcctivc in 2010. Imposes EPA 
commodity price forecasts along with estimated energy cost inOation on larm inputs, converts 
farms to no-till priHluciion (if applicable) and/or installs a methane digester on dairies over 5fK) 
head and sells carbon credits ui EPA estimated market prices. 


^ Cap and Trade tSiihtmrvmJcd as CAT throunhoui thisrapon 
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• C&T %\iih Ag Carbon Credits and Saturation - Assumes the farmland reaches carbon 
souiratiofi in 2014. This scenario represents the loss of ivn eniies that will he experienced by 
farm.s at some point due to carlxin saturation of the soil. This scenario is not reic\ant fur ttiv 
analysis of methane digesters on the dairies since saturation is not an issue. 

No-till and Methane Digester .Assumptions 

Cropland requirctnents for carbon dioxide sequestration specify dial land must be engaged in a minimum 
or no-till cropping program. Higher fuel and input costs ha> e driven the majority of AFPC representative 
crop farms to participate in some form of reduced tillage: however, very few arc truly no-iill operations. 
Extension budgets were examined for states in which representative farms are located. Some slates 
lacked .sunicieni budgets for no-tjll practices, .so nearby .stale budgets were u-sed as a proxy. These 
budgets were used to determine citanges in input ond overhead costs typically experienced in converting 
from conventional tillage practices to nivtill farming. All AFPC' farms with the potential to sequester 
carbon dioxide (based on Consenalion tillage soil olTsei map available from the Chicago C'limate 
Exchange) wca* converted to no-till operations using the stole budgets as a template. There are also four 
wheat rorms and one cotton farm that do not have the opportunity to participate based on this map. With 
the exception of one farm in Southeast Arkansas, the .AFPC representative rice farms either only produce 
rice or lack necessary crop rotaikms to allow conven;ion to no-til) practices. Figure I shows the farms 
that are able to .sell carbon dioxide equivalent (C02e) credits (green) and those that cannot sell C02e 
credits (red). Variable costs were adjusted mdividuatly Ibr com, siiybeans, grain sorghum, wheal, cotton, 
barley, and millet. Costs for seed, fertilizer, herbicide, custom application, and insecticide (for some 
crops) were increased for crops converted to no-liH on the representative farms. Fuel cost.s were reduced 
for farms converted to no-till. Overhead costs were modified based on overall farm classilicaiion 
determined by enterprises earning die majority of receipts for a farm. Conversion to no-till on ilic farms 
involved reducing ovcriiead costs including labor, repairs, and tlxcd machinery costs. Crop yields were 
not changed when the switch to no-iill was made. 

Methane digesters may be beneficial losomc conllnemenl dairies, allowing them to generate electricity 
and reduce greenhouse gtises (GHG). The dcstniction of GHGs makes the dairies eligible to receive 
carbiMi credits for their cITorks. This .study assumed a dairy size of 5f)0 cows or more is necessary to make 
erecting a methane digester a viable economic option. Sixteen of 22 AFPC representative dairies have 
-vumcient cow numbers to justify u digester ha.scd on this assumption. B8,scd on information from 
La/aru.v (2009), a fixed con.struction cv>si of S67S,(>64 plus a variable component of S563/cow was 
assumed Ibr building a digester on those si.vieen dairies. Granus were Q.sMumcd to ofTscl 25 percent of the 
initial investment cost, and the remainder vva.s financed over a 20 year period at a fixed annual intertsi 
rote of 6 percent. .Annual maintenance costs for the dairies were increased by five percent of Uic total 
investment. Elcclricity generation was assumed at I.IHK) KWH/euw. and electricity cosUs were oO'set at 
the rate of Sl).09/KWlI. Carbon credits were earned based on carbon dioxide equivalents and regional 
climatic dilTcrences. 

For this study, AFPC’s reprcscmaiivc cattle ranches and rice farms were the only two categories of farms 
dial were a.s.sumcd not to panicipaie in carbon .sequestration activities. In order to participate in the 
grassland or posiureland carhim sequestration, the ranches would need to reduce their stocking rates 
substantially which would have substantially changed the economics oflhc farms. Hicrcforc. wc decided 
they would likely not participate for die purposes of this study. The Chicago Climate Exchange does not 
currently have a protocol in effect for rice farms therefore we assumed they would be unable to 
participate. 
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C«iiini(Hl(ty Prices. Inflation Rates, and Interest Rates Assumed in the Analysts 

Tables 2 ^ coniuin the estimated commodity prices, inflation rates and interest rates for the January 20(N 
FAPRI Baseline and the prices inferred by AKPC' from the EPA H.R. 2454 analysis. The EPA analysis 
presented estimates for live year lin^e periods (i.en 2010, 2015 and 2020,..) for several carbiMi price 
scenarios. AEPC' developed annual estimates by interpolating between the five year time periods and 
alternative carbon price scenarios (as necessary), and applying the percentage changes in the estimoted 
economic variables from the EPA scenario estimates and EPA Baseline to the January 2009 EAPRI 
Baseline.'* 

The estimated gross and nci-to-farmcr carbon prices per tun utiii/.cd in this study are summari/ed in Tabic 
5. AFPC assumed that a tee structure similar to that used by the Chicago Climate Exchange (CCX) 
would likely he imposed under H.R. 2454. 


Table 5. Gross and Net-to-Farmer Carbon Prices Utilized in Representative Farm 
Analysis. 2010 to 2016.* 


Year 

2010 

2011 

2012 

Gross ($/ton) 

8,97 

9.704 

10.438 

Net-to-farmer 




(S/ton) 

7.75 

8.41 

9.07 


2013 

2014 

2015 

2016 

11.172 

11.906 

12.64 

13.374 

9.73 

10.40 

11.06 

11.72 


Natural gas prices, inclusive of commensurate allowance costs, were taken I'nmi EPA’s economy-wide 
modeling ( AI3AOE and lOEM mixlcts) output. Spccineally, prices from CPA^b reference scenario 
(scenario 1 1 and their basic H.R. 2454 scenario (scenario 2) were used. The changes in the H.R. 2454 
scenario prices, relative to the reference scenario, represent an amalgam of price ehangc.s due to the 
inclusion of the new allowance costs and changes in equilibrium market price.s (exclusive of the 
allowance cost). Ihese prices cannot be used in isolation to determine the net clTccls of H.R. 2434 on 
production costs for energy-intensive, trade-exposed (EITE) industries (such as nitrogenous fertilizer 
prttduciion) that will be given varying proptinions of their needed allowances each year. EPA’s 
economy-wide modeling output did not inelitdc nutiira) gas prices exclusive of allowance costs. EPA’s 
near-icrm electricity sector modeling (IPM model) did contain such prices, however.** The percentage 
changes in non-allowance natural gas prices emanating from IPM were therefore used to decompose the 
ag^gatc (allowance cost imposition plus market equilibrium changes) percentage price changc.s taken 


* CnrtHin iind i.*ncfV} price chunnes in ihc H.K. .4.^4 kthroo. nHirtivc tu Ihe haw •^^cnorin. werv in(eqH>KMcd hdvvven 5->nntmi.’ 
ptfncHlv ihim I.PA’s eomnim'-wlik' mculettng (ADAOtvlCif.M). t.PA's BgncuHuml and faru^n' MCUir mmlcl 

were based nn itxcd carbon price scensrins that do not uack the carbon price tra{ecior> rmnt thetr cconomy-wide modeling 
Thcrcnm;. for ugricuhimti ciimtmtihlv prices and lend prices. 2-dimcitsiotial imcrpidiuiuii hawcen 5-ycuf time periods and 
carbon price scenarios was employed to inicr I- AS<.)M<jf lO output thii is cons«s(cni with lltc economy -wide nuHlcItng output. 
IXiifilod CASOM'tillfi output used Tor lh<> iiUerpoloiian emanated from July f ASOM-CitlO runs, while I PA*s agricullurul and 
fomtiy >ecifvan«l>&rs was ba.sed on April model nui». Ttiel'ASOM-CitKj modelers repiHi that dilTtfrenccshciwcen these two 
model runs are minimal. 

rhese pnccs were denved Irom El'A cflimatcs tor 20l5and2(COand eMropotaicd and mierpohilcd to pros ide annual 
cMiniiucs. 

** Tile IPVt ret'crence case natural gas prices were detemuned cndopcnmisly in IPM. and do nni correspond exactly kt the 
reference case naiurni g 2 i:s prices thvm A IMGI-'K rt-!M. The 1 PM prices leitv rcltcei changes in nattual giis supply and tleinand 
due to ctuiii^n in etcctncily sector behavior. F.PA notes, Imwescr. that dcniand for mttuml guv Irotn ouisidc the elccinciiy 
gcneralion sector doe* not chanpc stgmfiennily in AOAOf.. 
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TaWe 3. Livestock and MHk Prices tof the January 2009 FAPRl Saaftltns and the £PA Cap and Tnwle Scenarios- 


CuliMt Cows <S/cwt.> 

Baselme 

ERA H R. 2454 

2010 

0 5736 
0.5786 

2011 

0.5647 

0 5907 

2012 

0.5928 

0.5999 

2013 

0 5944 
06025 

2014 

0 6093 
0.6166 

2015 

06093 

0 6196 

Feeder CatUe (S/cwt ) 

Basehne 

ERA HR 24S4 

1.1402 

1 1091 

1.2240 

1.1864 

1 2805 
12361 

1.3127 

1 2616 

1 3260 
12683 

13255 

12811 

Fea CaWe (ycwt.^ 

Baseline 

ERA HR 2454 

0.9497 

0.9176 

0 9848 

0.9515 

1 0079 

09736 

10175 

0 9832 

10240 

0.989S 

1 0239 

09894 

CiiKed Sows (Sfowt ^ 

BaseMne 

ERA H R 2454 

0 3991 
04125 

0 4209 

0.4363 

04344 

0 4517 

04176 

04356 

04055 

0.4244 

03970 

0 4169 

Market Hogs ($/cwt.) 

Baseiirxr 

ERA H R. 2454 

0 5302 
05443 

0.5502 

09663 

0 5625 

0 5804 

0.5477 

05666 

0.5397 

0 5508 

0,5368 

0 5563 

All Milk (5/cwl> 

Basekrra 

ERA H R 2454 

1423 

14 49 

1600 

16 36 

16.52 

1696 

16.70 

1726 

16 88 
1754 

17.16 

1795 

Califimta Milk (Srt>rl) 

BaseMne 

ERA h R 2454 

12.82 

13.05 

14 45 

14 78 

14 00 

15.31 

1501 

1651 

16 20 

1580 

IS 48 

16.20 

Florida MnK(S/cwl ) 

Basekne 

ERA H R 2454 

18.37 

16.71 

20 21 
2067 

20 75 

21 33 

20.93 

21 63 

21 09 
21.93 

2137 

2236 

Idaho Milk <S/ewi) 

Baselirra 

ERA H R 2454 

12.97 

13J71 

14 78 

15.12 

15.36 

15 79 

15.60 

16 12 

15.81 

16.43 

16.11 

16 85 

Missouri Milk (S/cwt) 

Basehne 

ERA HR 2454 

1461 

14 66 

1644 

1681 

1700 

17 47 

17 19 

17 77 

17 38 

1806 

17 66 

1848 

New York Mitk ($/cwt.) 

Baseline 

ERA H R 2454 

14 34 

14 60 

1616 

16.53 

1673 

17 19 

16 95 

17 51 

17 15 

1782 

17 45 

18.25 

Texas Milk ($/cwl.> 

Baseline 

ERA H R 2454 

14.72 

1499 

16.54 

1692 

1711 

1758 

17 32 

1790 

17 52 

18 21 

17 81 

18.63 

Vermont Milk (Vcwl t 

Baseline 

ERA H R 2454 

15.28 

15 56 

17.09 

17.48 

17.66 

18-16 

1766 

16 48 

18.09 

1680 

18 36 
19.23 

Washington Milk (S/omt.) 

Baseline 

ERA H R 2454 

13.44 

1366 

1524 

15.59 

15.82 

16 26 

16 07 

16 60 

1628 

16 92 

16.59 

1735 

Wisconain Milk ($/o^.) 

Baseline 

ERA H R 2454 

15.04 

15.32 

1688 

17 27 

17-42 

17.91 

17 69 

18 18 

17 75 
1B.4S 

1803 

1886 


2016 
06096 
0 6210 

1 3367 
1 2536 

1 0256 
1 Q001 

0 3673 
04090 

05333 
0 5571 

1745 

1829 

16 78 
16.54 

21 68 
22 72 

1643 

17 22 

1797 

1884 

17 76 
1862 

18,13 

1900 

18 70 
1960 

16 91 
1773 

18 33 
19.21 
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Table 4. Inflation Rates for the January 2009 FAPRI B— flUne and the EPA Cap and Trade Scenarios. 


Seed 

Baseime 

EPA H R 2454 

2010 

00053 

0.0068 

2011 

0.0429 

00432 

2012 

00324 

0 0327 

2013 

0.0398 

0.0401 

2014 

0 0290 
0.0293 

2015 

00136 

0.0141 

Nitrogen Perttltfer 

Basehne 

EPA HR 2454 

•0 0678 

•0.0678 

0.0695 

00606 

0.0329 

00202 

QOSOO 

0 0330 

0 0300 
•0.0139 

-0 0050 
•0 0388 

P & K Fenitiier 

BaseUne 

EPA H R 2454 

00036 

-0.0429 

00690 

0 0841 

00401 

00483 

0 0314 

0.0662 

0.0213 

0 0470 

0 0067 
0 0128 

Hertwode 

BaseNne 

EPA H R 2454 

-0.0277 

•0 0262 

00067 

0 009S 

0 0046 

OOOS6 

00112 

00122 

0.0059 

0 0069 

0 0001 
0 0011 

Insecticide 

Baseline 

EPA H R 2454 

-00005 

00009 

0.0232 

0 0240 

o.oose 

00067 

0.0103 

0 0112 

0.0086 

00096 

0 0063 
0.0003 

Fuel and Lube 

Basettrre 

EPA H R 2454 

•0.0427 

0 0078 

0.0908 

0.1196 

00756 

01066 

0 0538 
00862 

0 0072 

0 0412 

-0 0315 
0 0040 

MaeJunery 

BaseNne 

EPA h R 2454 

0.0087 

0 0097 

0 0227 
00232 

00106 

0.0112 

00222 

0.0228 

0.0221 

0.0227 

00209 

00216 

Wages 

BaseNne 

EPA H R 2454 

00125 

0 0366 

0.0047 

0.0183 

00142 

0 0286 

0.0198 

0 0350 

□ 0235 

0 0395 

00282 
0 0430 

Supplies 

Baseline 

EPA H R 2454 

00110 

0.0119 

0.0377 

00382 

00174 

0.0180 

0.0207 

0.0213 

0 0086 
0.0095 

-0 0050 
40043 

Repairs 

Basehne 

EPA HR 2454 

00031 

00041 

0.0100 

0 0106 

00123 

0 0129 

00166 

0 0172 

0,0157 

0 0164 

0 0116 

0 0123 

Services 

Baseline 

EPA H R 2454 

-0.0066 

0 0173 

00096 

0.0232 

-0 0068 
00076 

00021 

0.0173 

00000 

0 0160 

•00016 
0 0152 

Long-Term 

Interest Rale 

BaseHne 

EPA H R 2454 

0 0773 

00797 

0.0004 

00946 

0.0877 

01040 

0 1017 

01104 

0 1047 

0.1160 

0 1061 
0 1201 

Intermediate-Term 
Interest Rale 

Baseline 

EPA H R 2454 

0 0626 
00646 

0.0732 

0 0766 

0.0791 

0.0642 

0 0824 

00894 

0 0647 

0 0939 

0 0656 
00973 

Savings Account 
Interest Rote 

Baseiirre 

EPA H R 2454 

0.0214 

0 0221 

0 0251 
00262 

0.0271 

0 0289 

0 0282 

00306 

0 0290 

0 0322 

00294 

0 0333 


2016 

00177 

ooiet 

00068 

-0,1170 

00097 
00254 

00082 

00095 

0,0184 

00194 

•00042 
0 0329 

0 0269 
0.0296 

00257 

0.0433 

0.0009 

00016 

00091 

00098 

00121 

00297 

01069 

01240 

00866 

01003 

00297 

00344 


Land Pncee 


BaseliriB 
EPA H R 2454 


0.0241 0 0206 0 0097 0 0163 0.0314 0 0397 0 0380 

00960 0-0383 0.0246 0.0291 0.0422 0 0465 0.0433 
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from liPA's economy-wide moilcling. These forecast prices arc available fntm EPA each five years, and 
imcmiediaic years arc imerpolated. 

total emissions allowances under 11. K. 2454 gniw through 2016 Ui 5,482 milliun tons ori’C>2c. and 
decline Ihcrealter (H.R. 2454 .section 721 ). A varying proportion of these allowances are given freely to 
F.ITt industries (H R. 2454 section 7821. The F.ITK allowances arc contained in Table 6. Two percent of 
total allowances are gi\en to EITE industries in 2012 and 2013. Fifteen percent of total allowances arc 
provided in 2014. and this pcrceniogc declines slowly (hercattcr. The \'ariation in these two quantities 
results in a \ arying number of allocations being prov ided to EITE industries. The large increase in 
allowances provided to EITE industries in 2014 corresponds to most of these industries, including 
niu^)gcnous fcrtili/cr prixlucers. being phased in under .section 722 of the bill a.s entities whose cmiss'ion.s 
are regulated. 


Table 6. Total Allowances Given to EITE Industries 


Year 

Total Allowances 

2012 

92.5 

2013 

90.9 

2014 

764,9 

2015 

736.3 

2016 

791.6 


Industries eligible for EITE status and bcnellls are m)! explicitl) specified, making it dilTicult to 
determine the extent to which HITt alltKalions will cover F.I IT': indiLsirics' cmissioas under existing 
production levels and ieclinoIogie.s. To estimate this, wc employ the analysts provided by the Peterson 
Institute for International Economics.^ 'Phal analysis llnds that the set of presumed Ki rE-cligiblc 
industries emit an esiinmied 665.4 million ions of Cl)2c annually. EITE industries are thus somewhat 
over-compensated. Using the proportions of EITE allowance coverage lassuming constant emi.ssion.s of 
665.4 million tons C02c) for each year, wc interpolated and extraptvlaicd. a.s appropriate, from the 
allocation-inclusive and -exclusive natural gas prices to arrive at Unal net natural gas input cost changes 
(relative to the reference scenario) that will he realized by nitrogenous fertilizer producers under I I.R. 
2454 in 2014 through 2016. Before 2014. nitrogenous fertilizer producers are not covered entities, and 
simply pay for natural gas exclusiv'c of allowance costs. 

Measures of Economic Performance 

Five allemalivc measures of economic pcrfomiance are provided for each of the farms. These are: 

• Average Annual Total Cash Receipts - Average annual cash receipts in 2010-2016 from all 
sources, including market sales. counter-cyclical/AURE. direct payments, marketing loan gains'limn 
deficiency payments, crop insurance indemnities, and other farm related receipts. 

• Average Annual Total Cash Costs - Average annua) cash costs in 2010 - 2016 from all sources 
including variable, overhead, and interest expenses. 


' ’’Enniring US CntnptNirivcncis and lntcrnnlK>na| Pnrticinntnwi**; icsihnnnj bv Tn:vi»r Hituccr bcibiv ibe U$ llon^ n| 
Rcpri»«ntiit!via CommilUv im l-.ncrg> luul C ommerLt:, April 23. 201)9 





227 


• Averaue Annuul Net Cash Farm Income - Equals aveniiie annual total cash receipts minus avcniyie 
annual cash expenses in 2010 > 2016. Net cash Tamt income is used lopay family living expenses, 
pnncipal payments, income taxes, scli'cmploymcnl taxes, and machinery replacement costs. 

• Average Ending Cash Keserves In 2016 - Equals total ea.sh on hand at the end of the year in 2016. 
Ending cash equals beginning cash reserves plus net cash farm income and interest earned on cash 
reserves less principal payments, federal taxes (income and selfemploynienlt, stale income taxes, 
hunllv living withdrawals, and actual machinery replacement costs (not depreciation). 

• Avenige Ending Real Net Worth - Real Equity (inflation adjusted) at the end of the year in 2016. 
Equals total a.s.scis including land minus total debt from all sources. 

Results 

The Ihmi level results are presented in tables 7>13. The resull.s section will provide a brief summary by 
meosunr of economic performance. Average ending ca.sh reserves in 2016 will be highlighted os the mo.si 
appropriate mea.<ure to evaluate this type oflong-run decision. In other words, will the farm be better ofl 
or worse otT at the end of the period based on cash on hand at the end of the year. 

The general naming convention for the representative fanns follows the pattern described below. The 
first two letters ofa form name indicate the state where it is located. If a farm has four letters, the third is 
generally a regional indicator. The last letter ofa farm name indicalc.s the type of operation (i.e.. G for 
Peedgrain-'Oilseed, W for Wheat. C for Cotton, R for Rice. D for Dairy, and B for Beef Ranches). A few 
exceptions exist where states contain multiple farms and the third and fourth letters of the farm name arc 
Kvth regional indicators. Numbers on crop farms indicate acres of cropland and numbers on dairies and 
mnehes indicate numbers of cow s. 

For a detailed analysis of Ihe representative funns under the Baseline scenario, refer to Af PC Working 
Paper 09-1, Representative Farms Economic Dullivok for the January 2009 FAPRl/AFPC Baseline. 

Average Annual Total Cash Recemts 

All of the crop farms and dairies are expected to reali/.e .slightly higher average annual cosh receipts under 
the C&T witlioul Ag Carbon Credits scenario due to slightly higher crop and milk prices resulting from 
instituting cap and trade (Table 7). The lone exception is the 12 cattle ranches that realize slightly lower 
receipts due to lower calf prices. A.s mentioned earlier, some of the price increase is expected to result 
from shiOing between crops as one becomes relatively more expensive to produce, but there is also the 
price increasing cfleci of shiOing land out of commodity production to forestry. 

As one would expect, tltc C&T with Ag Carbon Credits scenario results in slightly higher cash receipts 
than the Baseline and C&T without Ag Carbon Credits scenario. The amount ttf the carbon credits is 
relatively small with many farms averaging levi than SHMKMi per year higher receipts (Appendix B). 
Again, the exceptions ore rice farms and the cattle ranches. AFPC knows of no mechani.vm for rice farms 
to sell cartxm credits. The lone rice farm that is expected to hencHt from selling carbon credits i.s the 
ARMR7S(K) fann which has a .significant amount of land dedicated to the production of oUier 
commodities. Carbon credits arc as.xumed to be earned on the land not in the rotation for rice production. 

The last scenario (C&T w ith Ag Carbon Credits and Salumiion) was analy'/ed to provide an indication of 
farms no longer being able to sell carbon credits because their land has become saturated fur carbon 
sequesinition purposes. Losing the revenue from selling carbon credits in 2015 and 20 16 has a relatively 
small cfl'cct on the annual average cash receipts on the farms who were selling carbon credits. 
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Table 7, Average Annual Total Cash Receipts for AFPC Representative 
Feedgrain/Oilseed and Wheat Farms, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-$1,000- 

-$1,000- 

-$1,000- 

-$1,000- 

Feedgrain/Oilseed 

IAG1350 

820.9 

854.2 

862,1 

8595 

IAG3400 

2.021.2 

2.102.6 

2,122.4 

2.115.8 

NEG1960 

1.518.0 

1,583.5 

1,593.8 

1,590,3 

NEG4300 

3.077.8 

3,213 3 

3.234.6 

3.227.2 

MOCG2050 

1.010.9 

1.049 6 

1.061 5 

1.057,5 

MOCG4000 

1.981.8 

2.056.1 

2.078.2 

2.070.4 

MONG1850 

1.065.1 

1,096.1 

1,106.6 

1,103.1 

ING1000 

5460 

566.5 

572.3 

570 4 

ING2200 

1.278 5 

1.324 5 

1.337.3 

1.333,0 

NDG2180 

709.4 

730.8 

738.9 

7362 

NDG7500 

2.919.5 

3,015.0 

3.037.0 

3,027.6 

TXNP3000 

1.564.5 

1.611 8 

1.627 0 

1.621.9 

TXNP8000 

4,293.6 

4,443.0 

4,488.5 

4,474.5 

TXHG2000 

528.8 

546.4 

554.2 

551 6 

TXPG2500 

1,536.2 

1,570.0 

1,582.5 

1,578.3 

TXMG1800 

689.6 

709.7 

716.7 

714.4 

TXPG3760 

3.092.5 

3,221.2 

3.239.0 

3,233.0 

TXWG1600 

504.1 

518 7 

521.8 

5208 

TXUG1200 

753.1 

775.9 

778.3 

777.5 

TNG900 

408.3 

423.6 

428.8 

427,1 

TNG2750 

1,345,4 

1,389 4 

1,405.5 

1,400 1 

LANG2500 

1,958.8 

2.009 1 

2.0208 

2,0169 

LAG2640 

1.749.7 

1,796.0 

1,811,4 

1,806.3 

SCG1500 

939.0 

962 0 

968.5 

966 3 

SCG3500 

1.880.9 

1.938.9 

1.9591 

1.952.3 

Wheat 

WAW1725 

6584 

664.5 

664,5 

664.5 

WAW5500 

1 ,968.6 

1,990.5 

1,990.5 

1,990.5 

WAAW3500 

391 2 

393.8 

3938 

393 8 

KSCW2000 

518.1 

529.0 

536.7 

534.1 

KSCW4500 

1.100.2 

1,124,4 

1,141.7 

1,135.9 

KSNW2800 

518.7 

526.3 

530.4 

529.0 

KSNW5000 

1,274 0 

1,303 3 

1.311 6 

1 .308 8 

COW3000 

4181 

4262 

431.5 

429.7 

COW5640 

788.8 

798.5 

808.6 

805.3 

MTW4500 

551.6 

556.3 

570.2 

565.6 

ORW3600 

485.6 

488.9 

488.9 

488.9 
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Table 7 (continued). Average Annual Total Cash Receipts for AFPC 
Representative Cotton and Rice Farms, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon CredHs 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-S1.000- 

-$1,000- 

-$1,000- 

-$1,000- 

Cotton 

CAC4000 

6.690.1 

6.891 7 

6.891 7 

6.891 7 

TXSP2500 

684.2 

699.4 

7058 

703,7 

TXSP3745 

1.132.4 

1,160 3 

1.169.2 

1.166 2 

TXRP2500 

377.0 

383 1 

388.0 

386.4 

TXCB2250 

788.2 

808.5 

817.3 

8144 

TXCB8000 

2.928.7 

3.005.5 

3.039.6 

3,029.2 

TXVC4500 

1.636.8 

1,668.5 

1,676.7 

1.673.9 

TXECSOOO 

2.0536 

2,101 9 

2,122.9 

2,115.9 

GAC2300 

1.910 6 

1.966 5 

1.976.6 

1.973.2 

TNC1900 

1,107.1 

1.136.0 

1,146.9 

1,143.3 

TNC4050 

1.932.8 

1,972.9 

1.996.5 

1,988.6 

ARNC5000 

3.808.4 

3.893.8 

3.923.6 

3.9138 

ALC3000 

1,363.3 

1.397.9 

1,415.4 

1,409.5 

NCC1500 

9097 

9260 

934 8 

931 8 

Rice 

CAR550 

668.4 

675.0 

675.0 

675.0 

CAR2365 

2.9740 

3.006.2 

3,006,2 

3,006.2 

CABR1300 

1.652.0 

1,668.7 

1.668.7 

1.668.7 

CACR715 

945 5 

954.8 

954.8 

9548 

TXR1350 

522.7 

5281 

5281 

528 1 

TXR3000 

1,279.9 

1.293.5 

1.293.5 

1.293.5 

TXBR1800 

931.2 

941.3 

941.3 

941,3 

TXER3200 

1,495.9 

1,518.1 

1,518.1 

1.518,1 

LASR1200 

7831 

791 4 

791 4 

791 4 

ARMR7500 

5,0529 

5,168.9 

5,204 7 

5,193,7 

ARSR3240 

1,898.7 

1.930.3 

1.930.3 

1.930.3 

ARWR1200 

773.5 

787.4 

787.4 

787,4 

ARHR3000 

1 ,986.5 

2,025.9 

2.025.9 

2,0259 

MOWR4000 

2,705.8 

2,755 6 

2.755.6 

2,7556 
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Table 7 (continued). Average Annual Total Cash Receipts for AFPC 
Representative Dairies and Ranches, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-SI .000- 

-$1,000- 

-$1,000- 

-$1,000- 

Dairies 

CAD1710 

6.950.8 

7.178.8 

7.391,7 

7.391 7 

WAD250 

1.121 3 

1.1579 

1,157.9 

1,157.9 

WADB50 

3,732.1 

3,861.2 

3.960.7 

3.960.7 

IDD1000 

4,655 2 

4.806 1 

4,923.2 

4.923.2 

IDD3000 

13.633,5 

14.087 2 

14.4384 

14,438 4 

TXCD550 

2.092.4 

2.161.6 

2.230.1 

2.230.1 

TXCD1300 

5,131.5 

6,296.2 

5.458.0 

5.458.0 

TXED450 

1.686 0 

1,738.5 

1,738.5 

1,738.5 

TXED1000 

4.089 9 

4.228.6 

4.353.1 

4.353 1 

TXND3000 

12,093.9 

12,511.6 

12.885.1 

12,885.1 

WID145 

811.4 

837.0 

837.0 

837,0 

WID775 

4,0964 

4.229 6 

4,316.7 

4,3167 

NYWD1200 

5,468.6 

5,643.5 

5,7784 

5.778.4 

NYWD600 

2,678.4 

2.7638 

2.831 3 

2.831 3 

NYCD110 

532.9 

549.2 

649.2 

549.2 

NYCD550 

2,795.5 

2.881.1 

2,942.9 

2,942.9 

VTD140 

631.6 

651 4 

651 4 

651.4 

VTD400 

1,923.4 

1.986 7 

1,986 7 

1.986 7 

MOCD500 

2.210.2 

2.282.9 

2.341.4 

2,341 4 

MOGD500 

1,268,9 

1,309.5 

1,368.0 

1.368.0 

FLND550 

2.562.5 

2,643.6 

2,712.1 

2,712 1 

FLSD1500 

7,041.9 

7.260.2 

7.446 9 

7,446.9 

Ranches 

MTB500 

330.5 

321 1 

321.1 

321 1 

WYB335 

298.4 

2957 

295.7 

295,7 

COB250 

234.8 

233.3 

2333 

233.3 

MOB250 

312.5 

311.4 

311.4 

311 4 

MOCB400 

297.3 

289.5 

289.5 

289.5 

NMB240 

185.1 

180 2 

180.2 

180.2 

FLB115S 

723.1 

703.9 

703.9 

703.9 

NVB700 

409.2 

396.7 

396.7 

396.7 

CAB500 

3288 

3164 

316.4 

3164 

SDB375 

257.4 

249.6 

249 6 

249 6 

TXSB200 

167.8 

163.9 

1639 

163.9 

TXRB500 

465.7 

452.8 

452.8 

452.8 
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Avenittc Annual Total Cash Costs 


Average annual total cash costs ditVer from the Baseline under all three alternative scenarios (Table 8). 
Costs under the C&T vviihout Ag Carbon Credits scenario difl'cr from the Baseline due to dilTercnl rales 
of cluinge for input prices resulting from cap and trade legislation. Costs difl'er from the base under C&T 
wiih Ag Carbon Credits due to imposition of those same higher costs; howcN cr. (his scenario also incurs 
diirereni cons as a result of conversion to no-till on farms eligible for carbon credits and consiruciion of 
methane digesters on eligible dain farms. Slightly dilTercnt average annual costs aa* experienced by 
some fanns betvseen the C&T with Ag Carbon Credits and C&T w itli Ag Carbon Credits and Saturation 
resulting from higher operating interest co.su in the Saturation scenario. 

Averaue Annual Net Cash Farm Income 

Average annual net cash farm income if dellncd in this study as average annual total cash receipts minus 
average annual total cash costs. As a result of this formula, the average annual net cash farm income 
dilTers between scenarios in the same W'ays that average annual total receipts and average annual total 
cash costs dilTcr (explained above). In general, the feedgrain/oilseed farms located in or near the Com 
Belt and the wheat farms located in the Great Plains, have higlier average annual net cash famt income 
under the three cap and trade ahcm.'ilivcs (Table 9). Mo.si cotton and dain famu and all of the rice farms 
and nmehes are experiencing lower net cash I'ami incomes under the cap and trade alternatives. The rice 
farm.s and cattle mnche.s, arc assumed in not participate in carbon sequestration activities so they 
experience higher costs, without carbon revenue and their commodiiv prices do not increase enough to 
olTsel higher costs so they experience lower average annual net cash farm incomes. 

Average Ending Cash Reserves in 2016 

Boding cash reserves in 2016 is the cumulative cflccl of average ;uinual net cash farm income ilh the 
additional impacts of principal payments on loans, ineimie taxes, and family liv ing expenses. As 
revenues and costs change, income taxes and principal payments on loans will dilTcr. .AFK' has chosen 
this measure to highlight some of the farm level results. As indicated in Tabic 10. most ( 17 of 251 of the 
feedgrain farms have higher average ending ca.sh reserves under cither of the C&T without Ag Carbon 
Credits or C&T with Ag Carbon Credits scenarios. In addition, all hut a fev\' of the fecdgraia'oilseed 
farms end the unaly.sis period with higher cash reserves even under Ihc saturation scenario. Bight of 1 1 
wheat fanns are better off under the C&T w ith Ag Carbon Credits scenario relative to the Baseline, while 
one cotton and no rice farms or cattle ranches arc better off. One dairy (Wn71451 is better off because it 
prtxluces and sells excess com and soybeans which are projected to see much higlier prices as a result of 
cap and trade. 

Tabic I i provides a summary oftbc hums with higher and lower (relative to the Baseline) average ending 
cash reserv es in 20)6. Twenty-seven out of Og representative famis aa* expected to be better olTai the 
end of the period in terms of their ending cash reserves. 

Figure 2 shows the locations of the representative farms that, based on average ending cash reserves in 
2016. are better off in green and worse off in red. Clearly it is easy to see that in general, ihc only real 
winners assuming EPA's analysis of cap and trade would be feedgrainyoilsced and plains wheat (amis. 
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Table 8. Average Annual Total Cash Costs for AFPC Representative 


Feedgrain/Oilseed and Wheat Farms, 2010-2016. 




Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

CST wllh Ag 
Carbon Credits 
and Saturation 


-51.000- 

-51 000- 

-51,000- 

-51 000- 

Feedgrain/Oilseed 

IAG1350 

612.0 

623.2 

623.6 

623-7 

IAG3A00 

1,415.9 

1.443.9 

1.440.1 

1.440.2 

NEG1960 

1.010.3 

1,038.8 

1,031.1 

1,031 1 

NEG4300 

2,061 4 

2.121 1 

2,102.1 

2,102 1 

MOCG2050 

522.6 

533.6 

526,2 

526.2 

MOCG4000 

841.3 

862.8 

839.0 

839.0 

MONG1850 

834.2 

854 3 

846.6 

846.7 

ING1000 

433 7 

442.4 

440 9 

441 0 

ING2200 

910 8 

931 9 

9208 

9208 

NDG2ieO 

440.9 

453.5 

430.7 

4307 

NDG750O 

1,705.2 

1,739.9 

1,640.1 

1,640.1 

TXNP3000 

1,390.0 

1,487.5 

1,518.8 

1,5190 

TXNP8000 

3,709.1 

3,942.6 

4,045.9 

4,046 4 

TXHG2000 

459.8 

466.0 

465.7 

465 7 

TXPG2500 

1.298.3 

1.382.3 

1,370.0 

1,370.1 

TXMG1B00 

583.9 

601.9 

626.2 

626.3 

TXPG3760 

3.566 5 

3,748 4 

3.8178 

3.8181 

TXWG1600 

4468 

457 9 

438 6 

438 7 

TXUG1200 

768.1 

803.0 

807.1 

807.1 

TNG900 

435.2 

444.0 

450.1 

450.2 

TNG2750 

9292 

936.0 

933.8 

933.9 

I.ANG250Q 

1,427 1 

1,483.3 

1,482.9 

1,482.9 

LjAG2640 

1,492.3 

1,537.1 

1,587.1 

1.587.2 

SCG1500 

913.4 

941.8 

952.2 

952.3 

SCG3500 

1,463.9 

1.489-0 

1.4734 

1,473 5 

Wheal 

WAW1725 

344 4 

3498 

349.8 

349.8 

WAW5500 

1,322.8 

1,360.8 

1,360.8 

1,360.8 

WAAW3500 

227.3 

238.4 

238.4 

238.4 

KSCW2000 

328.0 

337.2 

331.9 

331 9 

KSCW4500 

625.1 

643.6 

624.7 

624.7 

KSNW2800 

389.8 

3988 

3958 

395 8 

KSNW5000 

914.5 

934.8 

949.6 

949.6 

COW3000 

2281 

231 0 

233,3 

233.3 

COW5640 

468.7 

479.3 

480.2 

4803 

MTW4500 

363.3 

367.8 

365.7 

365.7 

ORW3600 

201.1 

213.3 

213.3 

213.3 
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Table 8 (continued). Average Annual Total Cash Costs for AFPC 
Representative Cotton and Rice Farms, 2010-2016. 



Baseline 

CSiT with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

CiT with Ag 
Carbon Credits 
and Saturation 


-SI .000- 

-$1 000- 

-SI. 000- 

-$1,000- 

Cotton 

CAC4000 

5.184 7 

5,481.8 

5.481.8 

5.481.8 

TXSP2500 

762.1 

819.4 

861.8 

851.9 

TXSP3745 

1,1894 

1,273.2 

1,306 4 

1,306,5 

TXRP2500 

3481 

371.8 

370.0 

3701 

TXCB2250 

669.1 

688.2 

717.9 

717.9 

TXCB8000 

2.565.0 

2.632.0 

2.716,4 

2.716.7 

TXVC4500 

1,286.2 

1.339.9 

1,326.1 

1,326.1 

TXEC5000 

1,689.8 

1.792 3 

1,897 8 

1,897 9 

GAC2300 

1.824 8 

1.902 8 

1.968 9 

1.969 1 

TNC1900 

851.9 

871.4 

932.9 

9330 

TNC4050 

3.098.8 

3.223.9 

3,606.1 

3,606,6 

ARNC5000 

3,334.0 

3,431.3 

3.736.9 

3,737.3 

ALC3000 

1,163.6 

1,1944 

1,259.9 

1,260.3 

NCC1500 

808.5 

826.9 

865.1 

865 3 

Rice 

CAR550 

641.2 

700 6 

700.6 

700,6 

CAR2365 

2,758.0 

2,963 8 

2,963.8 

2,963 8 

CABR1300 

1.417.0 

1.495.5 

1.495.5 

1,495.5 

CACR715 

839.9 

900.8 

900.8 

900.8 

TXR1350 

513.3 

551 4 

551.4 

551 4 

TXR3000 

1,046.5 

1,113.9 

1,1139 

1,113.9 

TXBR1800 

1,002.1 

1,085 6 

1.085,6 

1.085.6 

TXER3200 

1,601.8 

1,708.0 

1,708.0 

1,708.0 

LASR1200 

628.1 

670.5 

670.5 

670.5 

ARMR7500 

4,548.3 

4,781.7 

4,8960 

4,8965 

ARSR3240 

1.554.5 

1.641.6 

1,641.6 

1.641.6 

ARWR1200 

1,214,7 

1.314.4 

1.3144 

1.314,4 

ARHR3000 

1,978 1 

2.1020 

2,102.0 

2,102.0 

MOWR4000 

2.051 1 

2.152.3 

2.152.3 

2,152.3 
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Table 8 (continued). Average Annual Total Cash Costs for AFPC 
Representative Dairies and Ranches, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-51.000- 

-51 000- 

-51.000- 

-51.000- 

Dailies 

CAD1710 

6.1888 

6.472.3 

6.6251 

6.625 1 

WAD250 

900.9 

936.2 

936.2 

936.2 

WAD850 

3,162.8 

3,280.4 

3,397.5 

3,3975 

IDD1000 

3.841 0 

4,049.8 

4.1716 

4,1716 

IOD3000 

11.087.2 

11,678,3 

11.895 7 

11.895,7 

TXCD550 

1,750.4 

1.821.1 

1.916.3 

1.916 3 

TXCD1300 

4,707.0 

4,948.5 

5,087.9 

5,087.9 

TXED450 

1,554 2 

1,634 1 

1.634,1 

1,634 1 

TXED1000 

3,7238 

3.897 5 

4.0279 

4,027.9 

TXND3000 

10.592.6 

11,168.7 

11.382 8 

11,382.8 

WID145 

526.8 

549.7 

549.7 

549.7 

WID775 

2,779.5 

2,908.2 

3,011.7 

3,011.7 

NYWD1200 

4,614.2 

4,841.3 

4,971.9 

4,971.9 

NYWD600 

2.660.9 

2.8050 

2.931 1 

2,931 1 

NYCD110 

340.0 

357.2 

357.2 

357.2 

NYCD550 

2.518.2 

2,6693 

2,788.0 

2,788.0 

VTD140 

562.9 

5885 

588.5 

5885 

\/TD400 

1,688.1 

1,752 8 

1,7528 

1,752.8 

MOCD500 

1.983.2 

2.054.6 

2.172.7 

2.172.7 

MOGD500 

899.6 

937.8 

1,027.9 

1,027.9 

FLNO550 

2,100.9 

2,180.8 

2,286.2 

2,286.2 

FLSD1500 

6.825.5 

7,165.4 

7.3126 

7.3126 

Ranches 

MTB500 

221.9 

236.0 

236.0 

236.0 

WYB336 

314.1 

3495 

3495 

3495 

COB250 

202.0 

214.1 

214.1 

214.1 

MOB250 

171.2 

173.5 

173.5 

173.5 

MOCB400 

219.0 

229.3 

229.3 

229.3 

NMB240 

1571 

168.6 

168.6 

168.6 

FLB1155 

619.8 

651.4 

651 4 

651.4 

NVB700 

348.0 

373.8 

373.8 

373.8 

CAB500 

438.3 

482.8 

4828 

4828 

SDB375 

158.2 

167.8 

167.8 

187.8 

TXSB200 

123 2 

129 4 

129 4 

129 4 

TXRB500 

314 1 

327.3 

327.3 

327.3 
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Table 9. Average Annual Net Cash Farm Income for AFPC Representative 
Feedgrain/Oilseed and Wheat Farms, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-SI .000- 

-SI. 000- 

-$1,000- 

-$1,000- 

Feedgrain/Oilseed 

IAG1350 

208.9 

231.0 

238.5 

235.8 

IAG3A00 

605.3 

658.7 

6824 

675.6 

NEG1960 

507.7 

544.7 

562,7 

559.2 

NEG4300 

1.016.4 

1.092.3 

1.132,5 

1,125.1 

MOCG2050 

488.3 

516.0 

535.3 

531 3 

MOCG4000 

1.140.6 

1.193.3 

1.239.2 

1.231.4 

MONG1850 

230.9 

241.8 

260.1 

256.4 

ING1000 

112.3 

124 1 

131 4 

129 4 

ING2200 

367 6 

3926 

416.5 

4122 

NDG2180 

268.6 

277.3 

308.2 

305.5 

NDG7500 

1.214.3 

1,275.2 

1.396.9 

1,387,5 

TXNP3000 

174.5 

124 4 

108 2 

102.9 

TXNP8000 

584.5 

500 4 

442.6 

428.1 

TXHG2000 

69.0 

80.4 

88.6 

85.9 

TXPG2500 

237.9 

187.7 

212.5 

208.2 

TXMG1800 

105.7 

107.8 

90.6 

88.1 

TXPG3760 

-4740 

-527.2 

-578.8 

-585.1 

TXWG1600 

57.3 

60 8 

83.2 

82 1 

TXUG1200 

-15.0 

-27.0 

-28.8 

-29.6 

TNG900 

-26.9 

-20.4 

-21.2 

-23.1 

TNG2750 

416.2 

453.4 

471.7 

466 2 

LANG2500 

531 7 

525.8 

537.9 

534 0 

LAG2640 

257.4 

258.9 

224.3 

219.0 

SCG1500 

25.7 

20.2 

16,4 

14.1 

SCG3500 

417.0 

449.9 

485 7 

4788 

Wheat 

WAW1725 

314.0 

314.7 

314.7 

314.7 

WAW5500 

645.8 

629.7 

629.7 

629.7 

WAAW3500 

163.9 

155.4 

155.4 

155.4 

KSCW2000 

190,1 

191.8 

204,9 

202.2 

KSCW4500 

475.2 

480.8 

517.0 

511.2 

KSNW2800 

1288 

127.5 

1346 

133.2 

KSNW5000 

359 5 

3684 

362 0 

359.2 

COW3000 

190.0 

195 2 

1982 

196.4 

COW5640 

320.1 

319.2 

328.4 

325.0 

MTW4500 

188.3 

188.5 

204 5 

199.8 

ORW3600 

284.5 

275.6 

275.6 

275.6 
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Table 9 (continued). Average Annual Net Cash Farm Income for AFPC 
Representative Cotton and Rice Farms, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon CredHs 

C&T with Ag 
Carbon Credits 

C8T with Ag 
Carbon Credits 
and Saturation 


-SI .000- 

-$1,000- 

-$1,000- 

-$1,000- 

Cotton 

CAC4000 

1.5054 

1.409 9 

1.409.9 

1.409.9 

TXSP2500 

-77.9 

-120.0 

-146.0 

-148.2 

TXSP3745 

-57.0 

-113.0 

-137.2 

-1403 

TXRP2500 

28.9 

11.3 

180 

16.3 

TXCB2250 

119.1 

120.4 

99.4 

96 4 

TXCB8000 

363.7 

373.6 

323.2 

312.5 

TXVC4500 

350.6 

328.6 

350.6 

347.8 

TXEC5000 

363.9 

3096 

225 1 

218 0 

GAC2300 

858 

63.8 

7.7 

4 1 

TNC1900 

255.2 

264.6 

214.0 

210.3 

TNC4050 

-1.166.0 

-1,251.1 

-1.609 5 

-1,6179 

ARNC5000 

474.5 

462.5 

1867 

176 6 

ALC3000 

199.7 

203 4 

155 4 

149.3 

NCC1500 

101.2 

991 

69.6 

66.5 

Rice 

CAR550 

27.2 

-255 

-25.5 

-25.5 

CAR2365 

2160 

42 4 

42 4 

424 

CABR1300 

235.1 

173.2 

173.2 

173.2 

CACR715 

105.5 

54.0 

54.0 

54.0 

TXR1350 

9.4 

-23.2 

-23.2 

-232 

TXR3000 

2334 

179 7 

179 7 

179 7 

TXBR1800 

-70.9 

-144.3 

-144.3 

-144.3 

TXER3200 

-105.9 

-189.8 

-189.8 

-189.8 

LASR1200 

155.0 

120.9 

120.9 

120.9 

ARMR7500 

504.6 

387.2 

308.7 

297.2 

ARSR3240 

344.2 

288.7 

288.7 

288.7 

ARWR1200 

-441.1 

-526.9 

-526.9 

-526.9 

ARHR3000 

8.4 

-76.1 

-76.1 

-761 

MOWR4000 

654.7 

603 3 

603 3 

6033 
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Table 9 (continued). Average Annual Net Cash Farm Income for AFPC 
Representative Dairies and Ranches, 2010-2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 
and Saturation 


-J1.000- 

-SI. 000- 

-$1,000- 

-$1,000- 

Dairies 

CAD1710 

762.0 

706.5 

766.6 

766.6 

WAD250 

220.4 

221 7 

221.7 

221.7 

WAD850 

569.3 

580 7 

563.2 

563.2 

IDD1000 

814.2 

756.3 

751.6 

751.6 

IDD3000 

2.546.3 

2.409 0 

2.542,8 

2.5428 

TXCD550 

341.9 

340.5 

313.8 

313.8 

TXCD1300 

424.5 

347.7 

370.1 

370.1 

TXED450 

131.8 

1044 

104 4 

104 4 

TXED1000 

3661 

331 1 

325,2 

325.2 

TXND3000 

1.501.3 

1.342.9 

1.502.3 

1.502.3 

WID145 

284.6 

287.2 

287.2 

287.2 

WID775 

1.316.9 

1.321 4 

1.305.0 

1.305,0 

NYWD1200 

854.3 

802.3 

806 5 

806.5 

NYWD600 

174 

-41.1 

-99.9 

-999 

NYCD110 

193.0 

192.0 

192.0 

192.0 

NYCD550 

277.3 

211.8 

154.9 

154.9 

VTD140 

686 

62 9 

62.9 

629 

VTD400 

2353 

233 9 

2339 

233 9 

UOCD500 

227.0 

228.2 

168.7 

168.7 

MOGD500 

369.3 

371.7 

340.2 

340.2 

FLND550 

461.6 

462.8 

425.9 

4259 

FLSD1500 

216.4 

94.8 

1344 

134 4 

Ranches 

MTB500 

1087 

85 0 

85 0 

850 

WYB335 

-15.7 

-538 

-53 8 

-53 8 

COB250 

32.8 

19 3 

19.3 

19.3 

MOB250 

141.3 

137,9 

137.9 

137.9 

MOCB400 

78.3 

60.2 

60.2 

60.2 

NMB240 

28.0 

11.7 

11 7 

11 7 

FLB1155 

103.3 

52.6 

52.6 

52.6 

NVB700 

61.2 

22.9 

22 9 

22.9 

CAB500 

-109.6 

-1663 

-166.3 

-166.3 

SDB375 

99 1 

81 8 

81 8 

81 8 

TXSB200 

44.6 

34.5 

34.5 

34.5 

TXRB500 

151.6 

125.4 

125,4 

125,4 
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Table 10. Average Ending Cash Reserves for AFPC Representative 

Feedgrain/Oilseed and Wheat Farms, 2016. 

C&T with Ag 



Baseline 

C&T with No Ag 
Carbon CredHs 

C&T with Ag 
Carbon Credits 

Carbon Credits 
and Saturation 


-SI .000- 

-$1,000- 

-$1,000- 

-$1,000- 

Feedgratn/Oilseed 

IAG1350 

785.7 

890.8 

945.8 

9270 

IAG3400 

1.813.1 

2.043.0 

2.203.0 

2,155.7 

NEG1960 

2,250.7 

2,427.5 

2,544 1 

2,519.6 

NEG4300 

4.455.6 

4.819 3 

5.080.4 

5,028.1 

MOCG2050 

1.268.1 

1,402 6 

1.531 7 

1.503 4 

MOCG4000 

4.669.6 

4.935.5 

5.231.1 

5,175.9 

MONG1850 

-180.7 

-136.1 

-18.0 

-43.4 

ING1000 

-227.8 

-176 4 

-127.0 

-141 1 

ING2200 

800.2 

9257 

1.084 8 

1.054.3 

NDG2180 

1.223.0 

1.267.1 

1.469.3 

1.450 1 

NDG7500 

6.315.1 

6.6364 

7.398.6 

7,331.6 

TXNP3000 

336.9 

16.6 

-867 

-123.7 

TXNP8000 

1.988 3 

1.485 3 

1,144.0 

1.042.0 

TXHG2000 

-1397 

-81.0 

-23.7 

-42.5 

TXPG2500 

88.6 

-234.6 

-664 

-96.5 

TXMG1800 

-2674 

-272.2 

-391.4 

-408.5 

TXPG3760 

-5.0961 

-5,486.4 

-5.891 8 

-5,935.9 

TXWG1600 

-248 0 

-237 3 

-898 

-97.4 

TXUG1200 

-822.8 

-917.3 

-931.6 

-937.4 

TNG900 

-815.9 

-781.9 

-7907 

-8038 

TNG2750 

852.8 

1,031.4 

1,156 1 

1,1176 

LANG2500 

1,430.8 

1.394.3 

1,479 7 

1.451.9 

LAG2640 

816.0 

809.5 

602.9 

565.9 

SCG1500 

-525.6 

-576.8 

-604.2 

6204 

SCG3S00 

1,587.9 

1,755 0 

1.9957 

1.9469 

Wheat 

WAW1725 

1.502.1 

1.505,6 

1.505.6 

1,505.6 

WAW5500 

2,557.0 

2,486.6 

2,486,6 

2,486.6 

WAAW3500 

408.5 

352 1 

352 1 

352 1 

KSCW2000 

606.6 

606.2 

696.0 

677.5 

KSCW4500 

1.852.5 

1,875.8 

2,114.4 

2,072.9 

KSNW2800 

130.4 

112.2 

159.2 

149.3 

KSNW5000 

1,271.9 

1,306.5 

1,280 3 

1,260 6 

COW3000 

7095 

730.9 

755.8 

743.3 

COW5640 

964.4 

948.1 

1,016.6 

992.3 

MTW4500 

694.0 

687.2 

810.0 

776,4 

ORW3600 

1.248.6 

1,201.2 

1,201,2 

1,201.2 
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Table 10 (continued). Average Ending Cash Reserves for AFPC 

Representative Cotton and Rice Farms, 2016. 

C&T with Ag 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

Carbon Credits 
and Saturation 


-SI .000- 

-SI. 000- 

-$1,000- 

-$1,000- 

Cotton 

CAC4000 

8.276.0 

7.803.7 

7.803.7 

7,8037 

TXSP2500 

-1.145.9 

-1,444.0 

-1,642.3 

-1,658.1 

TXSP3745 

-1.860.6 

-2.2656 

-2.457.0 

-2,479 1 

TXRP2500 

-288.6 

-412.2 

-365.6 

-377.7 

TXCB2250 

500 

43.7 

-97,6 

-118 7 

TXCB8000 

106.4 

105.4 

-201.8 

-277.0 

TXVC4500 

907.2 

776.6 

917.6 

8977 

TXECSOOO 

1.6551 

1.344,2 

821.5 

771 1 

GAC2300 

-1.3105 

-1.468 9 

-1.837 9 

-1.863 0 

TNC1900 

703.8 

740.2 

434.8 

408.6 

TNC4050 

-12.719.1 

-13.334.5 

-16.078.1 

-16,136.9 

ARNC5000 

•156.0 

-265.5 

-2,019.6 

•2,090.7 

ALC3000 

-707.6 

-720.3 

-1.036.2 

-1,079.5 

NCC1500 

-391 4 

-4228 

-617,9 

-639.5 

Rice 

CAR550 

-532 0 

-892,6 

-892,6 

-892.6 

CAR2365 

-2152 

-1,320.1 

-1.320.1 

-1.320.1 

CABR1300 

352.4 

-35.2 

-35.2 

-35.2 

CACR715 

163.6 

-149.1 

-149.1 

-149 1 

TXR1350 

-773.6 

-1,006.0 

-1.006.0 

-1,006.0 

TXR3000 

966.4 

648 2 

648.2 

648 2 

TXBR1800 

-1,499.0 

-2,009.8 

-2.009.8 

-2,009,8 

TXER3200 

-1.820.8 

-2,399,8 

-2,399.8 

-2,399,8 

LASR1200 

525.7 

327.1 

327 1 

327.1 

ARMR7500 

-9329 

-1,694.8 

-2,195,9 

-2,2766 

ARSR3240 

314.6 

-28.6 

-28.6 

-28.6 

ARWR1200 

-5,473.8 

-6,083.5 

-6,083,5 

-6,083.5 

ARHR3000 

-2.704.3 

-3,297.2 

-3,297.2 

-3,297.2 

MOWR4000 

1,530.5 

1,235 9 

1,235 9 

1.235,9 
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Table 10 (continued). Average Ending Cash Reserves for AFPC 
Representative Dairies and Ranches, 2016. 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

Carbon Credits 
and Saturation 


-SI .000- 

-SI. 000- 

-$1,000- 

-$1,000- 

Dairies 

CAD1710 

402.9 

496 

101,3 

101 3 

WAD250 

145.1 

137 6 

137.6 

137,6 

WADB50 

1.327.8 

1,363.3 

1,023.6 

1,023.6 

iDDIOOO 

2.820.6 

2,546.3 

2.284.7 

2,284.7 

iDD3000 

8.914.3 

8,1903 

8.501 3 

8,501.3 

TXCD550 

1,410.1 

1.401 4 

1.024.7 

1.024.7 

TXCD1300 

854.9 

362,6 

227.4 

227.4 

TXED450 

-16.1 

-201 4 

-201 4 

-201 4 

TXED1000 

352.2 

117 1 

-166.4 

-166.4 

TXND3000 

6.008.8 

5,120.3 

5.650.2 

5.6502 

WID14B 

1,026.7 

1,038.7 

1,038.7 

1.038.7 

WID775 

7,129,8 

7,181 1 

6.8598 

6.8598 

NYWD1200 

3,476.4 

3,202.3 

2.948.9 

2,948.9 

NYWD600 

-1,844 7 

-2.261 2 

-2.909,7 

-2.909 7 

NYCD110 

602.1 

587.1 

587.1 

587 1 

NYCD550 

-4789 

-898.8 

-1,491.0 

-1,491.0 

VTD140 

-111 0 

-156 9 

-156.9 

-166.9 

VTD400 

221 8 

197 8 

197,8 

1978 

MOCD500 

-337.6 

-354.6 

-908.2 

-9082 

MOGD500 

1.653.9 

1,661.3 

1.253.1 

1.253,1 

FLND550 

983.3 

978.3 

663.3 

5633 

FLSD1500 

-2,1867 

-2,960 1 

-3.001.6 

-3.001.6 

Ranches 

MTB500 

304.0 

153 6 

153.6 

153.6 

WYB335 

-645.1 

-9186 

-9186 

-918.6 

COB250 

-54.7 

-148.6 

-148.6 

-1486 

MOB250 

601.4 

578.6 

578.6 

578.6 

MOCB400 

212.3 

97.0 

97.0 

97,0 

NUB240 

-106.2 

-226.3 

-226 3 

-226 3 

FLB1155 

-56.6 

-400.8 

-400 8 

-400.8 

NVB700 

-123.5 

-394.0 

-394.0 

-394.0 

CAB500 

-1,397 6 

-1.802.6 

-1,802.6 

-1,802.6 

SDB375 

344.8 

2308 

230.8 

230 8 

TXSB200 

-148.0 

-228.3 

-2283 

-2283 

TXRB500 

704.6 

553.5 

553.5 

553.5 
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Table 11. Representative Farms by Type That Have Higher or Lower Ending Cash 
Reserves For the C&T with Ag Carbon Credits Scenario Relative to the Baseline. 


Fartn Type 

Higher 

Lower 

Total 

Feedgrain/Oilseed 

17 

8 

25 

Wheal 

8 

3 

11 

Cotton 

1 

13 

14 

Rice 

0 

14 

14 

Dairy 

1 

21 

22 

Cattle Ranches 

0 

12 

12 

Total 

27 

71 

98 


Tabic 1 2 indicuteij (he averai^c level of carbon prices necessary for ihe fanns to be as well oil as under the 
Baseline. Obviously, for some farms such us rice and the cattle ranches, since thc>' are iissunied not to 
participate, no level of carbon prices would make them as well olT as the Baseline. For other farms that 
are better olT reliitive to the Baseline under the cap and trade scenarios, most notably the fccdgrain/oilsecd 
farms and plains wheat farms, Uiev aa* marked as such. While a few fanns would be as well o(T as the 
Baseline with only sligldly higher carbon prices each year, there are also several fanns that would need 
$80 per Ion per year or more to make them as well off as the Baseline. 

Avcfam; Endinu Keal Nci Wunh 

hnding a'al net worth in 20i() diOerN b> .scenario based on the dilTcrcnces in ending ca.sh as seen in the 
previous Unancial measure and the rate of land appreciation and the general rate of inllation. Land 
ownership arrangements are unique, so farms owning more land w ill experience greater changes in wealth 
through changing land values than tho.vc owning little or no land. For the livestock operations, the market 
value olThc livestock on hand will dilTeras prices change relarKe to the baseline. In general, most all of 
the farms arc projected to increase Ihcir real net worth ndativc to the Ha.sclinc tTahIc 13). 

Summan and Conclusions 

At the request ofSenator Soxby ChambliKs, the Agricultural and Food Policy Center ccmducted an 
analysis of the economic impacts of cap and trade provisions of **Thc American Clean Energy and 
Security Act of 20t)9’‘ ( H.R. 2454) on their database of U.S. representative forms. This report assesses the 
impacts of H R. 2454 b) including: 

• The anticipated energy related both direct and indirect cost increases. 

• The expected commoditv pnee changes resulting Irom producers sw'itching among agricultural 
commodities. 

• The estimated beneHts to agricultural producers frirm selling C02c credits. 

AFPC utilized the EPA ixsiimaied cnergv price changc.s, as well os, their cstimuie.s of carbon and 
agricultural commodit) prices to evaluate the farm level impacts of i i.R. 2454. The results of this 
analysis arc dependent on the projected outcomes in the EPA analysis of H.R. 2454. AFPC' as.sumcd that 
a fee structure similar to that used by die Chicago Climate Exchange (CCEl would likely be imposed 
under H.R. 2454 for C02e trading. 
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Table 12. Average Annual CO^e Price Needed to Achieve Projected Baseline 2016 


Ending Cash Reserves Prior to Implementation of Cap and Trade Legislation. 
Feedgrain/Oilseed -$/ton COje- 


IAG1350 

IAG3400 

NEG1960 

NEG4300 

MOCG2050 

MOCG4000 

MONG1860 

ING1000 

ING2200 

NDG2180 

NDG7500 

TXNP3000 

TXNP8000 

TXHG2000 

TXPG2500 

TXMG1800 

TXPG3760 

TXWG1600 

TXUG1200 

TNG900 

TNG2750 

LANG2500 

LAG2640 

SCG1500 

SCG3500 


Belter than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Belter than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
450 

35.0 

Better than Baseline 

25.0 

30.0 

60.0 

Better than Baseline 
60.0 

Better than Baseline 
Better than Baseline 
Better than Baseline 
30.0 
25 0 

Better than Baseline 


Wheal 

WAW1725 

WAW5500 

WAAW3S00 

KSCW2000 

KSCW4500 

KSNW2800 

KSNW5000 

COW3000 

COW5640 

MTW4500 

ORW3600 


Better than Baseline 
No Opportunity 
No Opportunity 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
Better than Baseline 
No Opportunity 
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Table 12 (continued). Average Annual COje Price Needed to Achieve Projected Baseline 
2016 Ending Cash Reserves Prior to Implementation of Cap and Trade Legislation. 
Cotton -S/Ion COje- 


CAC4000 

TXSP2500 

TXSP3745 

TXRP2500 

TXCB2250 

TXCB8000 

TXVC4500 

TXEC5000 

GAC2300 

TNC1900 

TNC4050 

ARNC5000 

ALC3000 

NCC1500 


No Opportunity 
900 
80.0 

30.0 

30.0 

25.0 

Better than Baseline 

60.0 

70.0 

40.0 
>$ 100.0 

900 

30-0 

400 


Rice 

CAR550 

CAR2365 

CABR1300 

CACR715 

TXR1350 

TXR3000 

TXBR1800 

TXER3200 

LASR1200 

ARMR7500 

ARSR3240 

ARWR1200 

ARHR3000 

MOWR4000 


No Opportunity 
No Opportunity 
No Opportunity 
No Opportunity 
No Opporlunity 
No Opportunity 
No Opportunity 
No Opportunity 
No Opportunity 
60.0 

No Opportunity 
No Opportunity 
No Opportunity 
No Opportunity 
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Table 12 (continued). Average Annual COje Price Needed to Achieve Projected Baseline 


2016 Ending Cash Reserves Prior to Implementation of Cap and Trade Legislation. 


Dairies 

-$/ton COje- 

CADI 710 

20.0 

WAD250 

No Opportunily 

WAD850 

40.0 

IDD1000 

60.0 

IDD3000 

20.0 

TXCD550 

50.0 

TXCD1300 

35.0 

TXED450 

No Opportunity 

TXED1000 

35.0 

TXND3000 

20.0 

WID145 

Better than Baseline 

WID775 

50.0 

NYWD1200 

60.0 

NYWD600 

>$1000 

NYCD110 

No Opportunity 

NYCD550 

>$100.0 

VTD140 

No Opportunity 

\iTD400 

No Opportunity 

MOCD500 

90.0 

MOGD500 

80.0 

FLND550 

500 

FLSD1500 

35 0 

Ranches 

MTB500 

No Opportunity 

mB335 

No Opportunity 

COB250 

No Opportunity 

MOB2SO 

No Opportunity 

MOC8400 

No Opportunity 

NMB240 

No Opportunity 

FLB11SS 

No Opportunity 

NVB700 

No Opportunity 

CAB500 

No Opportunity 

SDB375 

No Opportunity 

TXSB200 

No Opportunity 

TXRB500 

No Opportunity 
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Table 13. Average Ending Real Net Worth for AFPC Representative 

Feedgrain/Oilseed and Wheat Farms, 2016. 

CST with Ag 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

Carbon Credits 
and Saturation 


-SI. 000- 

-$1,000- 

-$1,000- 

-$1,000- 

Feedgratn/Oilseed 

IAG1350 

2.702.4 

3.033.1 

3,086.8 

3,068.4 

IAG3400 

8406,4 

9,440.2 

9,596.6 

9,550.4 

NEG1960 

4,813.6 

5,239.0 

5,352.9 

5,329.0 

NEG430Q 

10.936.8 

11.858.9 

12,114 0 

12,063.0 

MOCG2050 

8.6020 

9.661.2 

9,787.5 

9,759.8 

MOCG4000 

16.685 5 

18,460.3 

18.749.2 

18.695.2 

MONG1850 

7,580.8 

8,584 0 

8,6994 

8,674.6 

ING1000 

2,816.7 

3,2346 

3,282.8 

3,269.1 

ING2200 

8,447 8 

9,542 0 

9,6974 

9,667 6 

NDG2180 

2,075.8 

2,1808 

2,3784 

2,359.6 

NDG7500 

12,473.7 

13,386.6 

14,1314 

14,065.9 

TXNP3000 

2,011.2 

1,855.1 

1,754.2 

1,718.0 

TXNP8000 

6,753.0 

6,688.6 

6,355.0 

6,255.4 

TXHG2000 

1,357.9 

1.582 2 

1.638.3 

1,619.6 

TXPG2500 

3,787.3 

3.871.0 

4,035.3 

4,005.9 

TXMG1800 

874.5 

932.7 

816.2 

799.4 

TXPG3760 

159.0 

4240 

27.9 

-15.2 

TXWG1600 

983.8 

1,117.3 

1,261.4 

1,2540 

TXUG1200 

-541.9 

-633.3 

-647.3 

-653.0 

TNG900 

288.7 

424.2 

415.7 

402.9 

TNG2750 

5,013.2 

5,593.6 

5,7154 

5,677.8 

LANG2500 

7,182.5 

7,757.5 

7.840.9 

7.813.8 

LAG2640 

1,768.9 

1,782.3 

1,5804 

1,544.3 

SCG1500 

710.6 

779.8 

753.0 

737,1 

SCG3500 

8,9114 

10.040.3 

10,275.5 

10.227.8 

Wheat 

WAW1725 

2,868 8 

3,017.7 

3,017.7 

3.0177 

WAW5500 

9,234.4 

9,889.6 

9,889.6 

9,889.6 

WAAW3500 

2.036.9 

2.183.2 

2.183.2 

2.1832 

KSCW2000 

2,460.3 

2,673.9 

2,761.7 

2,743.6 

KSCW4500 

4.549.6 

4,821.1 

5,054.2 

5.013.7 

KSNW2800 

2,270.0 

2.494.2 

2,540.2 

2,530.5 

KSNW5000 

4,936.3 

5,385.5 

5,359.9 

5,340.7 

COW3000 

2.262.8 

2.464.1 

2,488.4 

2,476.2 

COW5640 

3,639.9 

3,892.3 

3,959.2 

3,935 5 

MTW4500 

3,790.0 

4,191.4 

4,311.3 

4,278.5 

ORW3600 

2,512.0 

2.601.3 

2,601.3 

2,601.3 
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Table 13 (continued). Average Ending Real Net Worth for AFPC 

Representative Cotton and Rice Farms, 2016. 

C&T with Ag 



Baseline 

C&T with No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

Carbon Credits 
and Saturation 


-SI. 000- 

-$1,000- 

-$1,000- 

-$1 ,000- 

Cotton 

CAC4000 

26.872.0 

29,072.2 

29,072.2 

29.072,2 

TXSP2500 

-2631 

-485.9 

-679.7 

-6951 

TXSP3745 

-22.1 

-324.6 

-511.6 

-533.3 

TXRP2500 

342.6 

279 0 

324,5 

312.8 

TXCB2250 

1.462 0 

1.599.3 

1,461.2 

1,440.5 

TXCB8000 

2,110.3 

2.194.1 

1.893.9 

1.820.5 

TXVC4500 

4,009.5 

4.171.4 

4,309.3 

4.289.8 

TXEC5000 

3.251 9 

3.0302 

2,519,4 

2,4702 

GAC2300 

3.899.2 

4.377 9 

4.0173 

3,992 8 

TNC1900 

3,676.3 

4.027.3 

3,728.9 

3,703.2 

TNC4050 

-6,198.7 

-6,110.5 

-8.791 5 

-8.849.0 

ARNC5000 

6.929.1 

7,400.8 

5,686.7 

5,617.2 

ALC3000 

966.4 

961.4 

652.8 

610.4 

NCC1500 

3,014.0 

3,321.5 

3,130.9 

3,109.7 

Rice 

CAR550 

1.730.0 

1.647.2 

1.647.2 

1,647.2 

CAR2365 

7,012.4 

6,809.2 

6,809.2 

6,809.2 

CABR1300 

5,425.8 

5,6790 

5.679.0 

5.679.0 

CACR715 

2,848.6 

2,915.6 

2.915.6 

2.915.6 

TXR1350 

813.5 

754.6 

754.6 

754.6 

TXR3000 

1.653.1 

1.343.4 

1.343.4 

1.343.4 

TXBR1800 

-877.1 

-1,374.5 

-1,374,5 

-1,374.5 

TXER3200 

-438.1 

-889.6 

-889.6 

-889.6 

LASR1200 

1.010.0 

832.4 

832.4 

832.4 

ARMR7500 

6,980 3 

6.691.5 

6,201.9 

6,1230 

ARSR3240 

4.000.7 

3.922.2 

3.922.2 

3,922.2 

ARWR1200 

-1,873.8 

-2,156.6 

-2,156.6 

-2,156.6 

ARHR3000 

2,689.8 

2,558.8 

2,558.8 

2.558.8 

MOWR4000 

14,032.0 

15.118.5 

15,118.5 

15.118.5 
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Table 13 (continued). Average Ending Real Net Worth for AFPC 
Representative Dairies and Ranches, 2016. 



Baseline 

C&T wilh No Ag 
Carbon Credits 

C&T with Ag 
Carbon Credits 

CST wilh Ag 
Carbon Credits 
and Saturation 


-$1,000- 

-$1,000- 

-$1,000- 

-$1,000- 

Dairies 

CAO1710 

21.762,2 

23.420-0 

23,470.5 

23,470.5 

WAD250 

4.374.9 

4.757 5 

4,757.5 

4,757.5 

WADB50 

10,251.5 

11,069.6 

10,737.7 

10,737.7 

IDD1000 

10.216 3 

10.472.3 

10.216.8 

10.216.8 

IDD3000 

32,667.1 

33.950.4 

34.254.3 

34,254.3 

TXCD550 

5,860.8 

6.222.2 

5.854.1 

5,854.1 

TXCD1300 

8,093.7 

7,932.3 

7,800.2 

7,800.2 

TXED450 

3,288.5 

3,382.5 

3.382.5 

3,382 5 

TXED1000 

6,5877 

6,750 8 

6.473 8 

6,4738 

TXND3000 

19.793.8 

19.154.3 

19.672.1 

19,672.1 

WiD145 

3,792.0 

4,083.5 

4.083.5 

4.083.5 

WiD775 

12,572.5 

13.044.9 

12,731.0 

12,731.0 

NYWD1200 

14,080.0 

14,610.9 

14,363.4 

14,363 4 

NYWD600 

3,654.7 

3,671.4 

3.037.7 

3,037.7 

NYCD110 

1.822.2 

1.904.7 

1.904.7 

1,904.7 

NYCD550 

5,315.3 

5,289.6 

4,711.0 

4,711.0 

VTD140 

1.308 4 

1,386.2 

1.386.2 

1,386.2 

VTD400 

4,7609 

5,154 0 

5,154.0 

5,1540 

MOCD500 

4.079.7 

4.380.4 

3.839.4 

3.839.4 

MOGD500 

4.012.0 

4.180.6 

3.781.7 

3.781.7 

FLND550 

6,401.5 

6.9234 

6.517.8 

6,5178 

FLSD1500 

11,086.6 

11,651.8 

11.611.2 

11,611 2 

Ranches 

MTB500 

6.024.6 

6.546 7 

6,546.7 

6,546 7 

WYB335 

3,8168 

4,0380 

4.0380 

4,0380 

COB250 

22.239.8 

25.236.7 

25.236.7 

25.236.7 

MOB250 

3.6568 

3.979,8 

3.979.8 

3.979.8 

MOCB400 

5,262.4 

5.798.1 

5.798.1 

5,798.1 

NMB240 

6.9189 

7.724.1 

7,724.1 

7.724.1 

FLB1155 

51,559.0 

58,329.5 

58.3295 

58.329.5 

NVB700 

5.831.9 

6.218.3 

6,218.3 

6,218.3 

CAB500 

4,251 8 

3,822.8 

3,8228 

3.822 8 

SDB375 

6,894.3 

7.574 9 

7,574.9 

7,574 9 

TXSB200 

3,548.0 

3.899.0 

3.899.0 

3.8990 

TXRB500 

9.140.9 

10,026.2 

10,026.2 

10,026.2 
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AFPC has cie\’clopcd and mainiains data to simulate 98 representative crop farms, dairies, and livestock 
operations chosen from major production areas across the United States. The ItKaiion of these farms is 
primarily the result of discussions with staffers fur the U.S. House and .Senate Agriculture Committees, 
information ncccssaiy to simulate the economic activity on these representative farms i.s developed from 
panels of producers using a consensus-huilding interview prtKess. 

Tlte economic impact.sorH.R. 2454 on the representative farms over the 20)0-2016 period were analyzed 
for the following .scenarios. 

■ Ra.seiine - Food and Agriculturui Policy Research Institute (FAPRI) January 2009 Baseline. 

• C&T without Ag Carbon Credits - EPA estimated costs and prices. 

• C&T with Ag Carbon Credits * EPA estimutcd costs and prices. 

• C'& r with Ag Carbi3n Credits and Saturation aOer 2014 > EPA estimated costs and prices 
Five ullcmalivc measures of economic performance were used for llic (arms. Thc.se an?: 

■ Average Annual Total Ca.sh Receipts 
« Average Annual Total Cash Costs 

• Average Annual Net Ca.sh Farm Income 

• Average Ending Ca.sh Reserves in 2016 

• Average Ending Real Net Worth in 2016 

Results show that all of the crop farms and dairies arc expected to realize slightly higher average annual 
cash receipts under the C&T scenarios due to slightly higher crop and milk prices resulting from 
instituting cap and trade. The lone exception is the 1 2 cattle ranches that realize slightly lower receipts 
due to lower calf prices. As one would expecu the CikT with Ag Carbon Credits .scenario results in 
slightly higher cash receipts than the Baseline and C&T without Ag Carbon Ciedits scenario. The 
amount of the carbon credits is relatively smalt with many farms averaging less than SI 0.000 per year 
higher iveeipt.s. Losing the revenue from selling carbon credits in 2015 and 2016 due to saturation for 
carbon sequestration has a relatively small effect on the annual average cash receipts for the fanns who 
were selling carbon credits. 

Costs under the C&T without Ag Carbon Credits scenario dilTer 1n>m the Baseline due to different rules 
of change for input price.s resulting Irom cap and trade legislation. Costs dilfer from the base under C& 1 
with Ag Carbon Credits due to imposition of those same higher costs and expenses incurred for 
conversion to no-till on farm.s eligible for carbon credits and construction ofmeihanc digesters on eligible 
daily farms. 

In general, the feedgrain/oilseed farms located in or near the Com Bell and wheat farms located in the 
Great Plain.s, have higher average annual net cu.sh farm income under the three cap and trade allemalivcs. 
Most cotton and dairy farms and all of the rice fanns and ranches will likely experience lower net cash 
fami incomes under the cop and trade ullcrmilivcs. The rice forms and cattle ranches, arc assumed to not 
participate in carbon sequesiration activities so they experience higher costs, without carbon revenue and 
their commodity prices do not increase enough to oB'sel higher costs. 

Most of the feedgrain and plains wheal famu have higher average ending cash reserves under cither of 
the C&T witlumt Ag Carbon Credits or C&T with Ag Carbon Credits scenarios. In addition, all hut a few 
of the feedgrain/oilseed famis end the analysis period with higher cash reserves even under the saturation 
scenario. Eight wheal farms arc better ofl undcr the C&T with Ag Corbon Credits scenario, while one 
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cotton and no rice I'amis or cattle ranches arc better off. One dair> (WIDI45) is belter off because it 
prt»duccs and sells surplus com and .soybeans which arc projected to see higher prices as a result of cap 
and irude. 

The average level of carbon prices necessary for the farms to be as well olT ns under the Baseline were 
estimated for famis who would he worse off under the C&T with Ag Carbon Credits scenario. Given the 
assumptions in this study, for some farms such as rice and tJic cattle ranches, no level of carbon prices 
w ould make them as well off as the Baseline, While a lew lanits would be as well olT as the Baseline 
with only slightly higher carbon prices each year, there arc also several farms that would need carbon 
prices of SftO per ton per year or more U> make them as well ofi'as die Baseline. 
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Appendix A: Description oC Representative Farms 

2U(IH ritAKACTF-RISTICS OF PANEL FARMS PRODI C INCi KF-EOtiRAINS AND OILSEEItS 

IAffl3Sll lACil350 is a U5i)«uci'e nonhwcsiem loua(Wehsler C'ouni) ) grain iomi. flic form is nioderaie'^i/ed 

tbr llitf region anti rlanls Sid acres ol' com and 540ucrc!> ol' snybeuns unnually. Sixty-nine percent of 
this lamrs 20dK receipts come from «»rn produclitM). 

l A(>3>IIHi This 3,4()0>acrc large-sized gram farm is lf>caicd in northwesiem Iowa ( Webster County 1. Ii plants 

2,040 acres of com ami 1 .36Q acres of soybeans cocii year, realizing 7U percent of receipts frt»m com 
pfxKiuction. 

N£(jD)6d South central Nebraska (Dawson County) is iMmc to Ibis l.9tV0-ucre grain I'ann. This Inmi plants 

sevcmy-fivc percent orcultit ated acrex to com and llftceii percent to soybeans. Alt'alfa is gmwn on the 
remaining land. The farm pnnluces both yellow and while food-grade ct>m on 56 percent of the com 
acres. Highly-iwo percent oT gn>ss receipts tire derived from com sales. 

N£(i4.1tKI This is a 4,3tH)>acrc gram fann located m south centnil Nebraska (Dawson County). Tliitt operation 

plants 2.666 acres ofeom and l.l 18 acres of M>y beans each year. Remaining acres arc planted to 
ulfulfa. A portion (40 (icrcciit) of the com acreage is f(KHj-gnide com. In 2UUK. 72 percent of total 
receipts were gcncraicti I'mm com production. 

M()rfJ2050 MDOj205<t is a 3.05d-acre grain farm Imtitcd mcennal Mkwniri (Corroll Cmmiyjand plants I.(i25 
acres of com and 1.025 acres of.soyhcuns annually. This fami is K>caicd in the MisMvuri River bottom, 
nil urea with a large concentration oTIivesiiKk production. This proximity allows grain producers in 
Ihib area to supply feed to livestock pruducem at a premium to other areas urMtHSonn. This himi 
generated 6| percent nfiiv i»»ml revenue froin com and .39 percent from soybeans during 2008- 

MDr(i4tHNI A 4,i)0(i-acre ceitiral Missouri (Camill Couniyj grain fmm with 1.975 acres ol com. 1.975 acres of 
.soybeans, and 50 acres of wheat. This farm i.s located in the Mis.souri River bottom, an urea wiilt a 
large eoncemranoii of livestock production This proximity allows area gram producer: to supply feed 
to livestock prodiiecra at a ptvmiiim to other areas of Mlsssnin. Com sales accounted for 59 percent of 
form receipts and soy beuns uccuimtcd tor 4<l percent in 2(H)8. 

MONCi 185(1 MONlilK50 kd I.K50-ucre divcrsit'ied northwest Missouri grain farm ceniea'd in Nodaway County 
M()N(ilRS(i planis 90il ueres of com. 90U acras of soybeans, and 20(1 acres of hay unmuilly. The farm 
also has a 2t>i)‘head cow-calf licni. F'ro.ximity to the Misusouri River increases marketing options for 
urc» grain famicTS due to easily acx.-esstble river grain tcrmmal.s. In 200K. 48 percent of the fann’s loiul 
receipts were from com, 3K perceni horn soybeans, and 13 percent from caiUc sales. 

1N'4> I IMHI Shelby (.'ounly . Indiana, is home to this I .OOU-uen; moderate-sized reedgniiii fumi. This farm annually 

plants com and soybeans in 4 50^50 romiion. Due to tins fami's proximity to Indianapolis, laud 
devciopincni pressures will likely constrain ltinhcrcxpiin<tionorihis fami's operations, liny-six 
perceni of 2008 receipts came hxmi evvm sates. 

IN'<;2Z0(I INli22(K) is a lerge-si/cd grunt fann located iii cast central Indiana (Shelby County). Thi.s form plants 

I , loo acres to ctim and 1 , 1 00 acrt.s to .soybeans each year. In 200K. 58 percent of gross receipts were 
generated by corn sales. 

NtK*21Ktl ND(j2l80 is o 2.l8u-aca', miKleratc-sizcd. south central Nonh Dakota (Barnes County I grain fnrm tluii 
plants 48fl iK'Tcs of wheat. 300 acres of com. and I.3U0 acres of soybeum. Thu remaining uvres are 
enrolled in the Conservation Reserve Program. The lami generated 57 perceni of 2008 receipts from 
SO) bean sales. 

M>G75tM) This is a 7,500-acre. I:irge-si/ed grain farm in south ccninil North Dakota (B»mcs County) that grows 

3.750 acres orsDybean.v. 2.000 acres of com. 1.200 ocre-s of wheat, tmd 30l) acres of dry peas annually . 
The rcinmning aca'age is enrolled in the C onservation Roerve Pnvgram Soylvcun and com sales 
accounted for 80 pca'cnt of 2008 receipts. 
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TX^P3CMI0 


TXNPWHHI 


r\H(;20tio 


TXI*C;25tH» 


rXMGISIH) 


TXPC3760 


TWVGIMHI 


TXllC;i2W 


TN(;9flO 


TNC;275« 


LAiNG254NJ 


This Ua 3.0U0>acrc fecdgratn farm U>caicdon the tionhcm lliith Plains of Texas iMiMtre Coumy). This 
I'ann plants 630 acres of cotton. 060 acres of imgated com, 240 acres of irrigated sorj^tum llir M;ed 
production, and Il70 am’S uf imgutcd wheat annuotls . 

TXNPItOOO is u largC'Si/.ed icedgrsun fann located tn the northern Texas Panhandle (Moore ('mmtvi. 
This fann annually plants I,h72 acres of irrigated umon. 3. 120 acres of irrigated com, X67 aero of 
sorghum I $K7 acres of dry land and 280 acres of imgatcJ production for seed), and 1 .5f acres of 
winter wheal (968 acres irrigated and 587 acres (hy iandl. 

This 2.(K)(l-acre grain fami is located on the Btackl.'uid Prairie of Texas (Hill County). On this Ibnn. 
1,000 acres of com, S(K) acres of sor^uiu, 250 acres of cotton, and 250 acres of wheat are planted 
annually. Fvedgruin sales accounted for 67 percent of 2008 receipts with cotton accuunling for 19 
percent of sales. Forty beef cows live tut 300 acres of inipruved pasture and conirihutc approximalcl) 
four percent oftoial reccqns. 

The Texas Panhandle b home to this 2,500-acrc farm lOeafSinilh County). Annually, cotton i> planted 
on 200 irrigated acres, 1,242 acres are planted to wheal (875 tmgaicd and 367 dry land), and 875 
imgiilcd acres are planted To com. Sixty- *threc paceut of 20tl8 cash rccci|Tts were generated hy com 
.sales. 

This I.HiKi'acre fami is located on the Coastal Plain of southeast Texas (Wharton County ). 

TXM(il8Ut) fannsOdO acres ot' cotton. 620 acres of sorghum. 480 acres of com. and ItJO ocivs of 
.stwheans. In 2008. feedgnun and oilseed sales cumpnsed 48 percent ol total cash receipts tm this 
operation 

TXP(.i376tt ifi a prcdoniinaicly imgated larm tc«cated in the Texas Panhandle (Cosiro County). 

Anmuiliy. I,87K acres ate planted to coni und 564 acres arc plumed Iocoiuki. In 2008. .59 percent oi 
cash receipts were generated from com sales. 

This l.ontt-acrc fami is h>calcd on the Blackland Pminc of Texas iWilliamsim County ). TXWOI6UO 
plants I, INK) acres of com. .300 acres ofsorghuni. 20U acres of cotton, and lOU acres of winter wheal 
annually. Additionally , (his farm lias a 5(M)cud hccfcow herd that is pasltircd on amted ground that 
cannot be fanned Feedgrain sales accounted for 6M percent of 2008 receipts with cotton accounting for 
23 perccnl of sales. 

TXUCi 1 200 b a grain furm liHruicd in Uvalde County. Texas. This form plants 550 acres ofeorn, 300 
acres of grain surghiim. 200 acres of cotton. <ind 150 acres of wbcai each year. .Ml crops except wlieni 
are grown under irrigation. In 200g, feedgrain sates accounted for 58 percent of farm receipts. 

This b a 900-ucre, ntoderaic-si/ed grain firm in West Tennessee (Henry C'ounty). Aniiiially. this farm 
plants 500 acres o( com. 400 acres oi soybeans, and l(N) acres of wheat (planted hclbrc soybeans) in a 
region ofTennessee recognired for the high level of implenientmion ofeonsenation practices by 
farmers. Sixty percent of 2008 farni receipts were from sales of com. 

West Tennessee (Henry County) is tuune to this 2,750-atTe. largc-si^ed gram fnim. Famicri in this purl 
ofTennessee are kmiwn for their early und cununued adoption olcon-wixaiion practices. rNG2750 
plants 1,100 acres of com. 550 acres ofwlteut, and 1.650 acres of soy beans (550 of which ore double- 
cropped ulWr wheat ). The fami generated 40 pcrvcni of its 2008 gross receipts from sales of com und 
43 percent from soybeans. 

This U a 2.500*acrc. lorgc-.sued northeast Louisiana (Madison Parish) diversified lami. This farm 
hnrvcsis 500 acres of rice. 800 acres of soybeans, 250 acres of cotton, and 950 aents pf com. For 2008. 
55 (ica'cnt of funn a'ccipts come iri>m cum and suvbeau sates. 
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This is d 2.640>acrc divcrsined rarm locaiCtJ in ni>nhcm Louisiana (Morehouse Parish^ LA(.i2640 
planii.024aaoort.oHon. 1.056 aacs of vum. and f*NJ acres or.soybcan» each veur. During 2008, 52 
(icrcent or farm receipts tfscrc gcticratcd from cum and soybean sales. 

SC'<j 1 500 is a nioderatc-si/jrd, 1 .500-acre dis erstfied Timn in South Carolina ( UamHcll County | 
consivtmg of 525 acres ol* com. S25 acres of cotton. 75 acres ot soybeans, and 75 acres of wheal. 

\ 5.500'acrc. large-sized South Carolina (Clarendon CounQi groin lami with 2.IU0 acres of com. 700 
acres or wlical. and 1,400 acres of soybeans (70(J double-cropped after wheat |. The fann generated 54 
perceiU ol'ZOOM receipl!i Tmin com soles and 26 percent fnim soybean mites, with an additionai 15 
percent coming trum wheal .sales. Timing precludes further expansion of relatively lucrative double- 
cropped Acres. 
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200N CHARACTERISTICS OF PANEL FARMS PRODUCING WHEAT 

ThK is A 1 ,723-acrtf tm'dera(c-si?cd whimt Conn in (lie hiltniM-* of sinith<m£lu*ni Wtishingion ( Whtimitn 
C'nunt>I. Ilplunt-s (.147 a4.'a’sor>vhait. I20acrcs uf byricy. and 45X acres ol'dr> peas. Disease 
cttncems dictsie nnalmy a mmtmtim ncrea^e ofbariey and peas to mainuiin wheat yields. Tins Isrnt 
generated 75 percent «f 2(K)8 receipts fn>ni wheat. 

A 5.5()0-acrc. largC'si/cd wheal fonn in the Palouseofsoulhcusicm NVashington (Whiimun County). 
Annualty, Uiis fttmi uHncaJcs 3.U55 acres tu wlKauOi I acres to barley, and 1.204 acres to dry peo-s. 
Diseases (hat inhibit wheal yield dictutc Uk rotation of a minimum acrcacc orKtrley and peas. Wheat 
sales accounted for 72 percent of 2008 receipts. 

South ccntrul Washington (Adams County) is frame to this 3.500«acrc. largC'Si/cd wheat farm. 
Annually, this fami plants 1 .300 acres of wheat in a wheat-fallow ruiaiinn. Additionally. 5U0 acani aa* 
enrolled in a CKP contract In 200K. wheal sales accounted for 95 percent of the larm’s gross receipts. 

South central Kansas (Sumner C ounty) is home to this 2.000-acrc. moderate-sized wlical fami. 

KSC' W2U0U plants t .200 acres of w rmer wheat. 200 acres of MKghum. and 400 acres of soybeitns each 
year. For 200K, 63 pcTcent of gn>s.s receipts came from wivai. 

.A 4,500-acTC. iarge-si/ed wheal form in south central Kansas (Sumner County ) that plants 3.70(1 acres 
of winter wheat. 45o acres ofMirglium.675 acre*, of com. and 675 acres of soybeans. Sixty-ihrcc 
percent of (his raim's2(l08 total receipts were generated from salea of winter wheat. 

This is a 2.KOO-acrt. moderwic-si/ctl m^nhwcsi Kanrts Cntomas County ) wheat form. This fatm plants 
L4(H) acres of winter wheal (wheat-fallow nMu(ion).467 acres of com. and 233 acres of sorghum. 
KSNW2800 tiiso owns 80 heed oTheefcows. This lami gertcraied SK percent of 2008 receipts from 
wheal and 32 percent of its receipts from feedgraias. 

KSNW’500u isa 5.0tiO'iu.'re. large-sized northwest Konsiis ( Tliomas County ) wheat farm lhai urmuaily 
plants 2,325 acrcsofwtiiicr wheat. 1.UI3 acres of com, 382 acres oTsorgitum. and 130 acres of 
soybeans. Tins farm also runs 100 heud of beef cows. Tlie fimn generated 46 percent of receipts Imm 
wheal unJ six percent from cattle during 2008. 

A 3,0(Ki-acre northca.si Coknado (WashingUHi County ). imxlcrutc-si/cd wheat farm that plants 970 
ucrevof winter wheat. 805 acres of millet, and 600 acres of com each year. This farm generated 39 
percent of its receipts from wheat. 33 percent from millet, and 26 percent from com. 

A 5,640-aca*. largc-si/.cd northeast Colorado (Washington County) wheal form. It plants 2.256 acres of 
wheat. 4V0 oeres of millet, and 49(i acres of com. During 2U0K. “h peiccnl of gnws receipts came fmin 
wheal Mies and 12 percent came from com salc.<t. 

Norlh-ccnlral Montana (ChiHiteou County ) is home to this 4,500 aea* farm on whieli 2,330 acres of 
wheal ( 1.71 1 acres of winter wheat. 6 19 acres of spring wheat) arc planted each year. In 2008. 99 
percent ofunh income came from wheal, 

A 3,60<)-acrc large-si/ed wheat lann located in n*>rthca.Mem OregoiU Morrow County). This fumt 
plants 1 .60(1 acres annually in a wheal-fallow rutolion. with 400 additional acres enrolled in u C RF 
viuitnici. Ninety -five percent «if this farm's 200K total receipts came from wheat sales. 
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2IMI8 CIIARACTEKISTICS OF PANEL FARMS PHOOLCINO COTTON 

A 4,(KM)-8ctc viitton fftmi incated in Ktng:^ CVtun(>, CrtlilVmiiu. C AC4<KlO plants I .?33 acres tn cnium, 
267 acres to hay. 2666 acres ul' silage, and har>csts 400 acres of atniimds. Twenty -nine percent nr2008 
receipts came front cotton satcic 

A 2J0U-ftcrc Tc\as South Plains {OawMin C ounty) comm fann that is modcraie-si/ed for the area. 
rXSP2500 plants 1,958 acres of cotton ( 1,658 dryland, 30() irrigated). I9U acres of sorghum t IbO 
dry land. 30 irrigated). 95 acres of wheat, artd 50 acres of peaituis. Knr 2U0K. 81 peaent of receipts 
came from cncton- 

Thc Texas South Plains t Dawson County | r* home to this 3,745-acce. largv-st/cd collun farm that 
gMws 2.916 acres ofeottnn 12.406 dry land. 510 irrigated). 1 20 acres of wheat. 120 acres of peanuts, 
ami has 288 acres 'm CRP. Cotton sales compnsed 81 percent of 2008 reccipls. 

TXRP2500 isa 2,.5n(t-acreci>nnn farm located in (he Kolliitg Plains of Tesas (Jones County). This form 
plants 1.1(7 ttcres of cotton ond 825 acres ofwinlcr>\heat each year. Hie area is limited by raml'all. 
andliic farm uses h consersative level of inputs. Scventy>six percent of 218)8 fann receipts came from 
cotton sales. Seventeen head ufheefcows generated two percent of farm aecipts 

A 2,250-acTv cotton farm located on (he Tcxa-sCoostal Bend iSun PalricioCotmty ) that farms l.noo 
acres of cottmi. 1.125 acres of soruhum. and 125 acresofcom aiuniaily. .Sixty 'three percent of 2008 
cash receipts were generated by cotton. 

Nuccev Coumv. Texas is Inmtc to this 8.(KH)-acre farm. Annually. 2,X(K) acres are planted to cotton and 
5,2(8) acres to sorghum. Cotton sates accounted for 49 pcrvcni of 2008 receipts. 

This 4.5(HI-<icre farm is Iricaied in the lower Rio Grande Valley of Texas (Willacy County) and plani.s 
2,3X8 acres (o cotton (50(r irrigated and 1,888 acres dry land). 1,8X7 acres to sorghum, and 225 acres of 
sugarcane. In 2068. 52 percent of TXVC4500’s cash reecipb were generated by cotton sales. 

This 5.D0O'Ucre funn is located on the Lostem Caprock of die Tex8.s South Plains (Croiiby Coimty). 
Anmially. 3,650 acres are planted to cotton (2.650 imgaicd and I.UOO dryland). 300 acres to dryland 
wheal, and 550 ncrcs of grain sorghum (.300 irrigated and 250 acres dryland). In 2008. cotton sales 
acctrunicd lor 94 percent of gross receipts. 

Soiiihwust Georgia (Decatur Cixaity) Lh home to a 2,.300'acru cotton lann that plums 1,495 acres to 
cotton. 575 acres to peanuts, and 230 acres to com. Tins hum was added during 2(8) I to rqireseni 
resurgent cotton production in the Deep South. In 2008, farm nrccipls were cumpnsed largely of colUm 
sale.s (62 percent) and peanut sales (32 percent). 

.A 1,900-acrc. moderaie-.si/ed West l ennes&ee (Kayetle C'ouniy) cotton fami. TNCT900 cohslsls of 990 
ncrcs of cotton. 440 acres each of stiybcnns and com. and 30 nerrs enmiled in CKP. Colton accounted 
for 69 pea’cnt of 2<J08 gross receipts, with com and soybeans contributing 18 percent and 13 percent, 
respectively . 

TNC405O h a 4,050'acrc, largc*si/ed Wesi Tcnni:s.see (liaywtiod Oniniy ) cotton fomi. This form 
plants 2,670 acres of cotton. 82M acres of H3ybeans. 560 acres of com. and 328 acre.s of wheat each 
year. During 2UU8. cotton sales generated 74 percent of gross receipts. 

Far northeast Arkansas (Mississippi County) is home to this f.UOO-ocrc cotton farm. AR\C'50(8) plants 
all iks ncrcs to cotton annually . generating I (8) pctvcnl of its receipts from cotton 

A 3.000-acrc colUm f»rm located in mxlhcm Alabama (Lawrence County) that plants 1.500 acres (o 
cotton. I.35U acres to com, and 150 acres to soybeans annually. Cniron .sales accounted for 62 percent 
of touki furm receipts during 2008. 
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NCCtStKI Tht.s tsu I ^OO-acrciroiton Tann kKaitiJtwi (he upper coastal plain or>h)(th CaroliiKi (Wayne Couniv). 

NCC'lSOn pbinLs 575 ac'rcir of cotton, 3^ acres of uhcat, and 65<l acres ofsoyheaivs annualK. C'otiofi 
accounted for 47 percent oi this farm's 200S receipts tvilh 2 1 percent coming trom soybean !>ales. 
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200« CHARACTERISTICS OK PANEL FARMS PRODUCINO RICE 

CAKiiiiO t$ a S5()-acre itbultfrai«-M/^ ric« lann in the Sacramento Valiev rrf' California (Sutter aiul 
Yuba Counties) dial plants 500 acres of rice annually. This farm gcnvmicd 100 percent of ^008 gross 
receipui from rice sales. 

This is a 2 J65*acre nee form located >n the Sacrumcnio Valley of California (Sutler and Yuba 
Couniics) that is large-si/cd for lire ragion. CAJC?(i5 plains 2,240 ocre!> of rice annuallv ■ Niincty-ninc 
percent i)r2(H)K*s total receipts were generated from nee sales. 

Tlic Sacramento Valley (Rune County) is home to CABRI300 , » l.3(X)>acrc rice farm. CABRI.300 
harvests L2tHJ acres of rice annually, generating lUU percent ofZntlS fann receipts Imm nee sales. 

CAtK715 isa 7|5-Bcrcricc fann located in the Sacramenio Valley ofCalifomia ItoUuso Coonry). This 
ijtnn harvests 65(1 acres ofricc each year. Piiring 20BS. 1011 ivcrccni of farm receipts were leali/cd 
from rice sales. 

Tliis I.j50-ttcrrc rice farm locarcil west iiflloiiston. Texas tColorado County) is miHlcralc-si/ed for the 
region. TXK 1 350 harvests 450 acres of rirsi-ciwp rice and 360 acres of ramon rice. The farra generated 
VS percent of its receipts from rice tluring 2008. 

TXRjOOO is a 3,000-acrc, lorgC'Si/ed rice farm located west of Houston. Tesas iCi>loradv> Cminiy). 

Til is farm harvests 1.200 acres of first-crop rice and 1.080 acres ofraloon rice annually. TXR3000 
realized 100 percent iir2tM)8 gross receipts frmn rice sales. 

file Texas (lUll C'oa.si (Matagorda County ) is home to this I.M(M)-acfe rice fann. 't'.XBRI800 harvests 
1,200 acres uf rice annually (600 acres ofOrst-crop nee and 600 acres ofnniHm rice) and realized lUO 
peaent of 2(M)8 farm receipts from nee sales. 

TJiU 3 JOO-acre rice (arm is large Ira- die Texas Gull Co8.sl ( Wli.irton County). TXER3200 harvests 
1,067 acres of Orst-crop rice tuid %0 acres of roioim nee each year. The form also grows 427 acres of 
Si*ybc4ins and 640 acres of gmin sorghum annually. Pigliiy-llve percent uf 2trf)8 receipts came from 
rice sales. 

A 1.200-acn: southwest Louiaiiuna lAcadra. JcITOuvis. and Vcmiilion panshesi rice iiirm. LASRI200 i8 
modcrate-.si/ed lor the area. This fann harvests 660 acres of rice and 250 acres of soybeans. During 
2008. 88 percent of gross receipts were generated from rice sales. 

ARMR7500 is a 7400'acrc diversified rice fann in southeast Arkarisits(IX‘sha County) ihttt plants 
1.500 acres of cditon. 1.875 acres of ricc.2.375 acres of .soybeans, and 1,500 acres of corn. For 2008. 
27 percent Ilf gross receipts came from cotinti .sales, 37 pcrcciu fivtm rice .sales. 1.5 percent Irimi ovm 
sales, and IS percent from soybean sales. 

ARSR.324() is B 3.240-acre, large-si/cd Arkansas(ArkansasCnunty)ricc fann that harvests 1.620 Bcre.s 
ofricc, I.62U acres of soybeans, and 324 acres of wheal each year. Seventy-three percent of dtis famTN 
2tW8 receipts c«me froni riee sales. 

but central Arkansa-s (Cross County ) is home to this 1 ,200-acre rice farm. Mi)demic-.st/ed for the 
region. AKWR 1200 annually plants (lOO acres to rice, 601) acres to soybeans, and 60 acres of double- 
cropped wheat During 2008. nee .sales generated 73 percent ofgro&s receipts. 

ARMR3tili0 is a 3.000-acre large-sized mirthcusl Arkansas (Lawrence County) rice llirai that annually 
harvests 1.450 jicrcs ofricc, 1.250 Hcrcsuf soybeans, and 3(K) acres of com. Rice smIcs accounted lor 
72 pereem of 2(M)8 farm receipts 

A 4,0(H)-aere rice farm located in Hiullicosl Missouri (HuilerCoimly). MOWR4tKI0 is large-sized for 
the region. Seventy-three percent of receipts for this fann came from rice sales m 2ti0K. 
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2(MIH CHARACTERISTICS OF PANEL DAIRIES PRODL'CINC MILK 

A U7l(l-cvnv, lari^e-Ai/cd central Califivmia (TulaivCouniy) dair>. Hie farm plants l,20tl acre* of 
hav'Mlogc lor which it empUw^ cuMom honc^ting. Milk ^li» gencmlcd ^ percent ol'200d total 
receipt.*:. 

A 25Uh:(>v\. nioderatc-si^'cd nnnhem Washington tWIiaicom County) dait>. This tvin plonis 2011 acres 
uf silAgc and gcnemivd ^2 percent of its 21108 gro-s5 receipts fmm milk sales. 

An 850-COW. large-si/cd nonhem WB-shiiigtoii (Wlmivom County) Uuir). This fami plants hOS acres tor 
silage annually. During 200K. 95 percent of this f^unn’s gross receipts came from milk. 

A 1 .flOO-o.m . m^ideniic-si/ed Idalio tTwin f alls County I dairy , This farm plants no crops, Milk sales 
accounted for *>2 percent of ll2DI(N)l)’s gross receipts fbr 21H)8. 

A 3,Q00-cow. Iargc>si/cd Itlalio fTvvin Falls County) dairy. Tiil.s fonn plants 2.000 acres lor silage 
annually Milk sulcs represent 94 percent of dus farm’s gross receipts. 

A 550-COW. moderalc-M7.ed central Texas ttrath Counts) dairv. TXCU55f) plants l.ldO acres of hay 
cia'li year. Milk sales rcprc.scntcd 94 percent of this (arm's 200K gre^ss receipts. 

A l,.100-coss, large-Ai/ed central Texas (Froth County l dairy. TX<'DI30nplanLs680ftcttss of silage 
and 440 acrck of hay annually. During 2008. niitksale>s accounied for 94 pcrccnl of receipts. 

A 450-co\v. modcraie-sized norihea.sl Texas (Hopkins County) dairy. This farm ha.s 850 acres of 
improved pasture and 50 acres of hay. During 2(K)8. milk sales represented 9 1 percent of annual 
receipts. 

A I.tXIO-cfm. large-MmJ itonliea.si Texas (1 iopknis County) dairy. Diis farm plants 1.025 acre.x of 
hoy. silage. This farm generated 95 percent of 200K receipts lh>m milk sales- 

A .I.OOII-vow. large-si/cd dnity located in the South Plains ofTexas iRtiilcj C4innly). Thi^ farm plants 
I8t) acres of sorghum for silage annually . Milk sales account for 94 percent of 2U08 gross receipts. 

A 145-COW. niodcrmc-.vizcd eastern Wisconsin (Winnehago Couniyi dairy. TIk liirm plams IHOacrcs 
ol'silage, 90 acres for hay, 1 50 acres of conu ajid 130 acres or.soyhean.s. .M ilk cnnstnuled 86 percent of 
this farm's 2008 receipts. 

A 775-COW. large-sized eastern Wisconsin (Winnebago County ) dairy . The farm plnnts 696 acres of 
hay and 454 acres of silage each year. Milk sales comprised 95 percent of tite fami's 2008 receipts. 

.\ l.20()-cow. large-sized western New York (Wyoming County ) dairy . This farm plants 1.900 acres of 
silage and 200 acres of com annually. Milk .sales accounted for 95 percent ofihe gro&s receipts for Ihts 
farm in 2008 

An 6(8i-cow, mudcRilc-si/cd western New V^irk (W'ynmmg County ) dairy - This farm plants 600 acres 
of silage. 450 acres ofliaylagt;. 100 acres of cum. and 50 acres of hay annuullv. Milk sales accounted 
Idr 94 percent of the gross receipts Itir this famt in 2(K)K. 

A 1 lt><ow. modomte-si/cd central New York (Cayuga Counu) dairy The farm plants 30 acre's for 
hny, 90nvre.s furvon. and 1 85 acres for silage annually . Milk accMiintcd fbrO) percent of the ennss 
rveerpts for 2008 on this dairy . 

A 550-COW. large-sized central New York (Cayuga County) dairy. Hits (arm plants 625 acres of hay 
and hayiage and 475 acres of .silage. Milk sales make up 9.3 pciveniof the 2008 total receipts for this 
dairy. 

A I40-co\v. niodcrnic-:dzcd Vermont (Wasiiingion County I dairy. VTDI4U plains 30 acres ofltay. Mini 
190 acres or.silage annually. Milk accounted f«>r 92 percent of the 2008 receipts for tins larm 
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A 4(M}>cmN, iurgc*si/«id Vermont (Washington Coum>i (lain. Thib fann plants 100 acres of hav and 
^00 acn.*s of silage annualK Milk sales represent 9? percent of VTlMOO’s gross receipts in 2U0R 

A 500-COW. Iarge-si/.ed sinninvtfst Missouri ({>ade Count) ) dairs. TIte limn plants 210 acres of hay, 
320 acres of silage, and 70 acres of improved pa.sture onnuall) Milk accounted for 04 percent of gross 
farm receipts Tor 2(XW. 

A S0<k>co\v. gnering dairy in southwest Mi.ssouri ([fade County I The famt plants 40 acres of silage 
annually, and gra/4» cows on 545 Bcre.v of improved posture. Milk accounted lor 93 percent of gross 
farm receipts Tar 2008. 

A 550>cow'. moderatC'Sixeii north FtondaiLiifayctieCoumyldairy. The dairy grows 130 acres of hay 
each year. All other feed rei|utremcnis ore purchased in a pre-mised ration. Milk sales accounted IW 
94 percent ofthe farm receipts. 

A l.50n<DW, large>si/ed south central Florida (Ukeechohee County) dairy . KLSD 1 500 plants MHJ 
acres of hay and 40(> acres of silage annually. Milk sales represent 94 percent of 2008 total receipts. 
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^ ranch liicaicd i>n the eastern plains of Miinlana (Custer County), MTB5IM) runs coms on a 

combination of owned land and land leased from fcdcrul. state, and private sources. Federal land 
saiisiies one quarter of itiial gnt/tng needs. The ranch mvns M.tMh) acres o1 ftasittre. 640 acres ol hay 
arc pntJuced annually on the owned land. Also, ail deeded acres are leased Arr hunting. Cattle sjle.s 
represented dh percent of thts ranch's 200K receipts. 

This 335*cow ranch is located in mmh ceiurBi Wyoming (Wasliakic Cotimv). The ranch leases 2UUU 
AUMs from theU.S. Forest Service and owns I.UOO acres of range. In response to drought, the ranch 
ho-s begun lea.sing 7(MI acre^ of private pasture. Annually, the ranch hanesis 305 acres ofalfalfa and 
gross hay on o%sncd ground The ranch backgnnmds iwtvihirils uf Hs calves for ninety days. In 2008. 
cattle sales accounted for 74 percent of gross receipts, white hay sales accounted for 25 percent. 

This 2.50^u ranch is located in northwestern Colorado (Koun County ). Federal land provides seven 
percent of the ranch's grazing needs. The ranch owns 2»30(t aero of rangeland, and the cattle gra^; 
federal land dunng the stimmcr. COD250 harvests 450 acres of hay each year al a projccled yield of 
X5 tons per ocre. Cattle sales uccounted for 65 percent of the ranch's 2008 total receipts. 

A 25U-C0W beef cattle upcraiion U the focal potnt of this diversified livestock and crop tami located Ui 
southwest Mivsoim (Dade County t M()B250 plants 120 acres of com. 120 acres of wheat, I6h acres 
of soybeans, and 560 acres of hay. Improved pasture makes up another 570 acres of this ranch, During 
2008. cattle sales comprised 48 percent of gniss receipts. 

M<)rB4fl() is a 40 (Kmw Kief cattle form ioeuiciJ in central Mivsnun (!X*nt County ). Tliis farm cunsisis 
of LObttacres ofovvned gixmnd and 50t) acres of leased ground. Annually, 410 acres of huy aa- 
harvested on owned land. 2tKf8 cattle sales represented percent orM(X'B4(K)'s casli receipts. 

NMQ24II i» a 24 (K'ow ranch livcaied in northeasteni New Mevico (Union County ) In 2002. this nuKli 
liquidated 20 percent of its mature cimlicrd in response to oppressive drought, culling 60 of its .30n 
With improving range conditions, ranchers have opted to fill the gap with summer stackers. 

Accordingly . 200 summer Mucker steers were tuided to this ranch. Dunng 2008, 83 pea-mi of gross 
receipts were derived from cattle sales with the balance of receipts geiKTaled from fee hunting. 

This isa 1.155-cuw ranch located in ccnlrai Florida tOsccola County). FLBI 155 runs cows on 5.40U 
acas of owned improved pasture, from which 3.560 acres ofliay are harvested annually . Sales of sod 
are a burgeoning .MUircc of agricultural income for urea ranches. During 2008. cattle sales represented 
85 percent ot louil receipts. 

NVU70U b> a 7(K)m:ow ranch located in nonheostent Nev ada ( F.lko County ). Tltc operation consist.s of 
1,300 acres of owned hay mcodiiw and 8.725 acres of owned range, .supplenienlcd by 4.450 AUMs 
tensed from the U.S. Forest Serv icc. bach year, the ranch horvesLs 975 acres of hay . Annually, cattle 
sales rvprv.senl alt of (he ranch's receipts. 

LiK;atcd in the mmhcni .Sacramemo Valley (Tcluima Coimiy. Cafiforniu). ibi.s 5n(K*nw opcraiion 
covers 10,000 acres of deeded and pnvatcly owned leased range. Additionally. 2.000 AUMs arc leased 
fmm the federal govcnmicnt. AH 2008 ruceipu were generated hv the covv^calfoperation. 

SDH375 isa 375-covv West River (Meade Countv, South Dakota I bcefcatilc ranch. This opcraiion 
produces hay on 1.150 acres of owned cropland, and runs its cows on 6,700 acres of owned native 
range. In 2008, calf and culled cow/hull sales accounted tor 1 00 percent of gross receipt. 

A 200*hcad cow 'calf operation is the central fucu-s of liiis full'iiineagricutturat operation in .south 
central Texas (Gonzales County). Faced wiUi continued driHighi. the ranch liquidated 30% oriks 
mature cowherd in 2006. Contract broiler production Is an importum source of agricultural revenue for 
this ranch; even su. cattle sales accounted IVir 69 percent of 2008 gr<>M receipts. 
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The vvcsicm Roltiii^ Plaitni orTe)(a5 (Kin^Coitiuv) » home lo 5G0>head coM-'Cairopcrniion. Tltis 
roiKh fiperate!> on 2U.UOQ acres (halt' owned, haliTea^ed) of native range. Alter weaning, calves arc 
placed on wheal posture and then either sold as feeder vntlle or retained as repiftcemeni femiiles. i ighty 
percent oflOUK receipts came fmm cattle sates, while 20 ivcivcnt came from lee hunting. 
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Appendix B. Average Annual Revenue Generated from Selling 
C02e for AFPC Representative Farms, 2010-2016. 

-S- 


Feedgrain/Oilseed 


IAG1350 

7.884.8 

IAG3400 

19.857 9 

NEGiseo 

10,337.8 

NEG4300 

22,0968 

MOCGZ050 

11,973.2 

MOCG4000 

23,362.3 

MONG1850 

10,513.0 

ING1000 

5,840.6 

ING2200 

12.849.3 

NDG2180 

8.098.9 

NOG7600 

28,229.4 

TXNP3000 

15.185.5 

TXNP8000 

42,052.1 

TXHG2000 

7,7874 

TXPG2500 

12,459.9 

TXMG1800 

7,008.7 

TXPG3760 

17,732.9 

TXWG1600 

3,115.0 

TXUG1200 

2,336.2 

TNG900 

5,256 5 

TNG2750 

16,061 6 

LANG2500 

11,681.1 

LAG2640 

15,419.1 

SCG1500 

6,570.6 

SCG3500 

20,442.0 

/heat 

WAW1725 

0.0 

WAW5500 

0.0 

WAAW3500 

0.0 

KSCW2000 

7,7874 

KSCW4500 

17,521.7 

KSNW2800 

4,088.4 

KSNW5000 

8,244 9 

COW3000 

5,256.5 

COW5640 

10,143.1 

MTW4500 

13,955,1 

ORW3600 

0.0 
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Appendix B (continued). Average Annual Revenue Generated from Selling 
C02e for AFPC Representative Farms, 2010-2016. 



Cotton 

CAC4000 

0.0 

TXSP2500 

6.391.5 

TXSP3745 

8,952,6 

TXRP2500 

4,867 1 

TXCB2250 

8,7609 

TXCB8000 

31.149.7 

TXVC4500 

8,322.8 

TXEC5000 

21.026.1 

GAC2300 

10.075.0 

TNC1900 

10,921.9 

TNC4050 

23,654.3 

ARNC5000 

29,202.9 

ALC3000 

17.521 7 

NCC1500 

8.760.9 

Rice 

CAR550 

0.0 

CAR2365 

0.0 

CABR1300 

0.0 

CACR716 

00 

TXR1350 

0.0 

TXR3000 

0.0 

TXBR1800 

0.0 

TXER3200 

0.0 

LASR1200 

0.0 

ARMR7500 

32,8532 

ARSR3240 

0.0 

ARWR1200 

0.0 

ARHR3000 

0.0 

MOWR4000 

0.0 
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Appendix B (continued}. Average Annual Revenue Generated from Selling 
C02e for AFPC Representative Farms, 2010-2016. 



-$- 

Daines 

CAD1710 

40,9142 

WAD260 

0,0 

WAD850 

14.006 7 

IDD1000 

16,4782 

IDD3000 

49,435.6 

TXCD550 

13,159.8 

TXCD1300 

31,104.0 

TXED450 

0.0 

TXE01000 

23.926.9 

TXND3000 

71.779.6 

WID145 

00 

W1D775 

9.153 1 

NYWD1200 

14,173.1 

NYWD600 

7,086.6 

NYCD110 

0.0 

NYCD550 

6,495.7 

VTD140 

0.0 

VTD400 

0.0 

MOCD500 

8.239 1 

MOGD500 

8.239,1 

FLND550 

13,159 8 

FLSD1500 

35.889 3 

Ranches 

MTB500 

0.0 

WYB335 

0.0 

COB250 

0.0 

MOB250 

0.0 

MOCB400 

0.0 

NMB240 

0,0 

FLB1155 

0,0 

NVB700 

0,0 

CAB500 

00 

SDB375 

0.0 

TXSB200 

0.0 

TXRB500 

0.0 
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A policy research report presents the final results of a researeh projeet 
undertaken by AFPC faculty. At least a portion of the contents of this report 
may have been published previously as an AFPC issue paper or working paper. 
Since issue and working papers are preliminary reports, the final results 
contained in a research paper may differ - but, hopefully, in only marginal 
terms. Research reports are viewed by faculty of AFPC and the Department of 
Agricultural Economics, Texas A&M University. AFPC welcomes comments 
and discussions of these results and their implications. Address such comments 
to the author(s) at: 

Agricultural and Food Policy Center 
Department of Agricultural Economics 
Texas A&M University 
College Station, Texas 77843-2124 

or call (979) 845-5913. 

o 



